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2, 3 -SUBSTITUTED FYRXDZHBS 
FOR THE TRBATMBNT OF INFUkUMIkTZail 

FZBLD OF THE INVENTZOII 

5 

This invention is in the field of 
antiinflammatory pharmaceutical agents and 
specifically relates to compounds, compositions and 
methods for treating inflammation and inflammation- 
10 associated disorders, such as arthritis. 



BACKOROUIID OF TBB ZNVEMTXON ^ 

Prostaglandins play a major role in the 

15 inflammation process and the inhibition of 

prostaglandin production, especially production of 
PGG2/ PGH2 and PGE2, has been a common target of 
antiinflammatory drug discovery. However, common 
non-steroidal antiinflammatory drugs (NSAIDs) that 

20 are active in reducing the prostaglandin-induced 
pain and swelling associated with the inflammation 
process are also active in affecting other 
prostaglandin-regulated processes not associated 
with the inflammation process. Thus, use of high 

25 doses of most common NSAIDs can produce severe side 
effects, including life threatening ulcers, that 
limit their therapeutic potential. An alternative 
to NSAIDs is the use of corticosteroids, which have 
even more drastic side effects, especially when long 

30 term therapy is involved. 

Previous NSAIDs have been foxind to prevent the 
production of prostaglandins by inhibiting enzymes 
in the human arachidonic acid/pros taglandin pathway, 
including the enzyme cycloo^Q^genase (COX) . The 

35 recent discovery of an inducible enzyme associated 
with inflammation (named "cyclooxygenase-2 (COX-2)" 
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or "prostaglandin G/H synthase II") provides a 
viable target of inhibition which more effectively 
reduces inflammation and produces fewer and less 
drastic side effects. 
5 The references below that disclose 

antiinflammatory activity, show continuing efforts 
to find a safe and effective antiinflammatory agent • 
The novel pyridines disclosed herein are such safe 
and also effective antiinflammatory agents 

10 furthering such efforts. The invention's coitpounds 
are found to show usefulness in vivo as 
antiinflammatory agents with minimal side effects. 
The substituted pyridiny Iconpbunds disclosed herein 
prefereODly selectively inhibit cyclooxygenase-2 over 

15 cycloOTVSenase-l. 

Pyridines have been described for various uses, 
including the treatment of inflammation, U.S. 
Patent No. 5.225,418 to Miller, describes 4-{lH)- 
quinolinones as intermediates in the preparation of 

20 antiinflammatory agents. 

European Application, EP388,619, published 
September 26, 1990, describes a method of preparing 
pyridine-2,3-dicarboxylic acids. 

European Application, EP308,020, published 

25 March 22, 1989, describes l,2-dihydro-2-oxo-3- 
pyridylcarb03^1ic acids as having antibiotic 
activity. 5- (4-Fluorophenyl) -1, 2-dihydro-6- [4- 
(methylsulf onyl ) phenyl ] -2-oxo-pyridyl-3 -carboxylic 
acid is specifically described. 

30 U.S. Patent No. 3,655,679, to Shen et al, 

describes aryl pyridine carboxylic acids as having 
antiinflammatory activity. 

British Patent No. 1,238,959 describes pyric^l 
derivatives as having antiinflammatory activity. 
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Specifically, 4- (2-lH-pyridon-3- 
yl)benzenesul£onaxQide is described. 

U.S. Patent No. 4,011,328, to Pinhas et al, 
describes derivatives of pyridine-3 -acetic acid as 
5 having antiinflaitnnatory properties. Specifically, 
[5- (4-f luorophenyl) -6- [4- (methylthio) phenyl] -2* 
methyl -3 -pyrictyl] acetic acid is described. U.S. 
Patent No. 4,533,666, to Matsxjunoto et al, describes 
6-phenyl-2 , 3- (4-methoxyphenyl ) pyridine derivatives 
10 as having antiinflammatory properties. 

The invention's pyridyl coinpounds are found to 
show usefulness in vivo as antilnf laxnnatory agents 
with minimal side effects. 

15 DBSCRZPTZON OP TBB ZNVEMTZON 

A class of substituted pyric^l compounds useful 
in treating inflammation-related disorders is 
defined by Formula I: 

20 




wherein Ri is selected from hydrido, halo, 
alkyl, haloalkyl, alkoxy. haloalkoxy, aryl, 

25 alkylthio, allvlamino, aralkoxy, aralkylthio, 
arallvlainino, N-alkyl-N-aralJqrlamino, 
heteroaralkojQT, heteroarallqrlthio, 
heteroaralkylamino, N-a Iky 1-N-heteroar alky lamino, 
cycloalkylalkoxy, cycloallqrlalkylthio, N-alkyl-N- 

30 cycloalkylalkylamino, azido, arylcarbonylalkoxy, 
ary Icarbonyl thio , alkoxycarbony lalkoxy , 
allQ^laminocarbonylalkoxy, alkoxycarbony lalkyl thio. 
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alky laminocarbony lalky Ithio , arylcarbony lallq^lamino , 
alkoxycarbonylalkylamino, alkeny Ithio, alkenylainino, 
N-alkyl-N-alkenylaiciino, azylalkenyloxy and 
alkenylo?^; 

5 wherein is selected from hydrido, cyano, 

hydroxyalkyl , haloall^rl, aminoalkyl, alkoxyalkyl, 
aralkoxyalkyl, alkylthioalkyl, aralkylthioallqrl, 
allcylaitiinoalkyl , aryloxyalkyl , ary Ithioalkyl , 
alkylcarbonyloxyalkyl, aminocarbonyl and 

10 alkylcarbonylaminoalkyl ; and 

wherein and R^ are independently selected 
from aryl and heteroaryl, wherein R^ and R^ are 
optionally substituted at a subst iFut able pes iFio 
with one or more radicals independently selected 

15 from hydrido, alkyl, cyano, carbos^l, 

alkoxycarbonyl, haloalkyl, hydroxyl, hydroxyalKyl # 
haloalkoxy, amino, alkylamino, arylamino, nitro, 
alkojvalkyl, alkylsulf inyl, halo, alkylsulfonyl, 
aminosulfonyl, haloalkylsulfonyl, alkoxy and 

20 allQrlthio; 

provided one of R^ and R^ is phenyl sxibstituted 
with all^lsulfonyl, aminosulfonyl # or 
haloalkylsulfonyl; 

or a pharmaceutically-acceptable salt thereof. 

25 Compounds of Formula I would be useful for, but 

not limited to, the treatment of inflammation in a 
subject, and for treatment of other inflammation- 
associated disorders, such as, as an analgesic in 
the treatment of pain and headaches, or as axi 

30 antipyretic for the treatment of fever. For example, 
compounds of the invention would be useful to treat 
arthritis, including but not limited to rhexamatoid 
arthritis, spondyloarthopathies , gouty arthritis, 
osteoarthritis, systemic lupus eryth^natosus and 

35 juvenile arthritis. Such compounds of the invention 
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would be useful in the treatment of asthma, 
bronchitis, menstrual cramps, tendinitis, bursitis, 
and skin-related conditions such as psoriasis, 
eczema, bums and dermatitis. Confounds of the 
5 invention also would be useful to treat 

gastrointestinal conditions such as inflammatory 
bowel disease, Crohn's disease, gastritis, irritable 
bowel syndrome and ulcerative colitis, and for the 
prevention or treatment of cancer, such as 

10 colorectal cancer. Compounds of the invention would 
be useful in treating inflammation in such diseases 
^ - ""as ' vascuiar"=d±i5ei:^ headaches , 

periarteritis nodosa, thyroiditis, aplastic anemia, 
Hodgkin's disease, sclerodoma, rheumatic fever, type 

15 I diabetes, neuromuscular junction disease including 
myasthenia gravis, white matter disease including 
multiple sclerosis, sarcoidosis, nephrotic syndrome, 
Behcet's syndrome, polyxryositis, gingivitis, 
nephritis, hypersensitivity, swelling occurring 

20 after injury, myocardial ischemia, and the like. 

The compounds would also be useful in the treatment 
of ophthalmic diseases such as retinitis, 
retinopathies, uveitis, conjunctivitis, and of acute 
injury to the eye tissue. The compounds would also 

25 be useful in the treatment of pulmonary 

inflammation, such as that associated with viral 
infections and cystic fibrosis. The compounds would 
also be useful for the treatment of certain central 
nervous system disorders such as cortical dementias 

30 including Alzheimers disease. The compounds of the 
invention are useful as anti-inflammatory agents, 
such as for the treatment of arthritis, with the 
additional benefit of having significantly less 
harmful side effects. These coznpounds would also be 

35 useful in the treatment of allergic rhinitis. 
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respiratory distress syndrome, endotoxin shock 
syndrome, atherosclerosis and central nervous system 
damage resulting from stroke, ischemia and trauma • 

Besides being useful for human treatment, these 
5 confounds are also useful for veterinary treatment of 
mammals, including companion animals and farm animals, 
such as, but not limited to, horses, dogs, cats, cows, 
sheep and pigs. 

The present compounds may also be used in co- 
10 therapies, partially or completely, in place of 
other conventional antiinflammatories, such as 
together with steroids, NSAIDs, 5 -lipoxygenase 
iiihibiFors, LTB4 receptor antagonists and LTA4 
hydrolase inhibitors. 
15 Suitable LTB4 receptor antagonists include, 

among others, ebselen, Bayer Bay-x-1005, Ciba Geigy 
compound CGS-25019C, Leo Denmark compound ETH-615, 
Lilly conpound LY-293111, Ono compound ONO-4057, 
Terumo conpotind TMK-688, Lilly compoiinds LY-213024, 
20 264086 and 292728, ONO compound ONO-LB457, Searle 
conpound SC-53228, calcitrol, Lilly conqpounds LY- 
210073, LY223982, LY233469, and LY255283, ONO 
con?)ound ONO-LB-448, Searle compounds SC-41930, SC- 
50605 and SC-51146, and SK&P compound SKF-104493. 
25 Preferably, the LTB4 receptor antagonists are 

selected from ebselen, Bayer Bay-x-1005, Ciba Geigy 
confound CGS-25019C, Leo Denmark compound ETH-615, 
Lilly conpound LY-293111, Ono compound ONO-4057, and 
Terumo conpound TMK-688. 
30 Suitable 5-LO inhibitors include, among others, 

masoprocol, tenidap, zileuton, pranlukast, 
tepoxalin, rilopirox, flezelastine hydrochloride, 
enazadrem phosphate, and bunaprolast. 

The present invention preferably includes 
35 confounds which selectively inhibit cycloo>cygenase-2 
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over cyclooxygenase-1 . Preferably, the coitpounds 
have a cycloo3Qrgenase-2 IC50 of less than about 0*5 
^M, and also have a selectivity ratio of 
cyclooxygenase-2 inhibition over cyclooxygenase-1 
5 inhibition of at least 50, and more preferably of at 
least 100. Even more preferably, the coxnpounds have 
a cyclooxygenase-1 IC50 of greater than about 1 \M, 
and more preferably of greater than 20 mM. Such 
preferred selectivity may indicate an ability to 
10 reduce the incidence of common NSAID- induced side 
effects. 

A'TplfNef erred class of conpounds consists of 

those compounds of Formula I wherein is selected 

from hydrido, halo, lower alkyl, lower haloalkyl, 
15 lower alko^v, lower haloalkoxy, aryl selected from 

phenyl, naphthyl and biphenyl, lower alkylthio, 

lower alkylamino, lower diall^lamino, lower 

aralkoxy, lower aralkylthio, lower aralkylamino, 

lower N-alkyl-N-aralkylamino, lower heteroaralkoxy, 
20 lower heteroaralkylthio, lower heteroaralkylamino, 

lower N-alkyl-N-heteroaralkylamino, lower 

cycloalkylalkoxy, lower cycloalkylalkylthio, lower 

N-alkyl-N-cycloalkylalkylamino, azido, lower 

arylcarbonylalko3Qr, phenylcarbonylthio, lower 
25 alkoxycarbonylalkoxy, lower _ 

alkylaminocarbony lalkosQT , lower 

alkoxycarbonylalkylthio, lower 

alkylaininocarbonylalkylthio, lower 

arylcarbonylalky lamino , lower 
30 alkoxycarbonylalkylamino, lower alkenylthio, lower 

alkeny lamino, lower N-alkyl-N-alkeny lamino, lower 

arylalkenyloxy and lower alkenyloxy; wherein is 

selected from hydrido, cyano, lower hydroxyalkyl , 

lower haloalkyl, lower aminoalkyl, lower 
35 alkosQralky 1 , lower aralkoxyall^l, lower 
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alkylthioalkyl, lower arallqrlthioalkyl, lower 
alkylaxninoalkyl, lower aryloxyalkyl, lower 
arylthioall^l, lower aDQrlcarbonyloxyalkyl, 
aminocarbonyl and lower allqrlcarbonylaxiiinoallQrl ; 
5 and wherein and are independently selected 
from phenyl, naphthyl, biphenyl and five to ten 
membered heteroaryl, wherein R^ and R^ are 
optionally substituted at a substitutable position 
with one or more radicals independently selected 

10 from hydrido, lower alkylsulf inyl, lower alkyl, 
cyano, carboxyl, lower alkoxycarbony 1 , lower 
haloalkyl, hydroxy 1, lower hydroxyallvl* lower. 
halbalkosQi^r amino V alkylamino, lower 

arylamino, lower alkoxyalkyl, nit ro, halo, lower 

15 alkylsulfonyl, aminosulfonyl, lower alkoxy and lower 
allqrlthio; or a pharmaceutically-acceptable salt 
thereof . 

A more preferred class of con5)ounds consists of 
those conqpounds of Formula I wherein R^ is selected 
20 from hydrido, halo, lower alkos^/ lower haloalkoscy, 
lower alkyl aryl selected from phenyl, naphthyl and 
biphenyl, lower alkylthio, lower N-alkylamino, lower 
dialkylamino, lower aralkoxy, lower aralkylthio, 
lower aralkylamino, lower N-allQrl-N-aral)Qrlamino, 

25 lower cycloalkylalkojqr. lower cycloalkylalkylthio, 
lower N-alkyl-N-cycloalkylallQ^lamino, azido, lower 
alkenylthio and lower alkenyloxy; wherein r2 is 
selected from hydrido, cyano, lower hydrojQralkyl, 
lower haloalkyl, lower aminoalkyl, lower 

30 allQ^laminoalkyl, lower alkylcarbonyloxyalkyl , 

aminocarbonyl and lower all^lcarboiy laminoallvl ; and 
wherein R^ and R* are independently selected from 
phenyl, naphthyl, biphenyl, and five or six membered 
heteroaryl, wherein R^ and R* are optionally 

35 substituted at a substitutable position with one or 
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more radicals independently selected from liydrido, 
lower alkylsulfinyl, lower all^l, cyano, carbo^^l, 
lower alkoxycarbony 1 , lower haloall^l, hydro3^1, 
lower hydro^alkyl, lower haloalkoxy/ amino, lower 
5 alkylamino, lower arylamino^ nitro, halo, lower 

alkylsulfonyl, aminosulfonyl, lower alko^ and lower 
alkylthio; or a pharxnaceutically-acceptable salt 
thereof • 

An even more preferred class of confounds 

10 consists of those compounds of Formula I wherein 
is selected from hydrido, halo, lower allcyl, lower 
alko^v lower haloalko?^, phenyl,~naphthyl; ^ " 
biphenyl/ lower alkylthio, lower N-all^lamino, lower 
diallcylamino, lower aralkoxy, lower arallq/lthio, 

15 azido and lower alkenyloxy; wherein is selected 
from hydrido, cyano, lower l^drosQralkyl, lower 
haloal)Qrl, lower aminoalkyl, lower alkylaminoalkyl, 
lower alkylcarbonyloxyalkyl, aminocarbonyl and lower 
alkylcarbonylaminoalkyl; and wherein R^ and R* are 

20 independently selected from phenyl, pyric^l, and 
thienyl, wherein R^ and R* are optionally 
substituted at a substitutable position with one or 
more radicals independently selected from l^drido, 
lower alkyl, lower haloall^l, lower haloalkoxy # 

25 amino, lower alkylamino, halo, lower alkylsulfonyl, 
asdnosulfonyl, lower alko3(y and lower alkylthio; or 
a pharmaceutical ly-acceptable salt thereof. . 

A class of conpotmds of particular interest 
consists of those coiipoimds of Formula I wherein R^ 

30 is selected from hydrido, fluoro, chloro, bromo, 

methyl, methoxy, ethoxy, propoxy, n-buto>y, pentoxy, 
hexylo3Qr, trif luoromethoxy, 4, 4, 4-trif luorobutoxy, 
3,3,3-trifluoropropoxy, phenyl, naphthyl, biphenyl, 
metlylthio, etliylthio, butylthio, hexylthio, 

35 methylamino, ethylamino, dimethy lamino , butylamino. 
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benzyloxy, phenylethoxy, 4-chlorophenoxy, 
naphthylmethoxy, benzylthio, phenylethylthio, 
naphthylmethylthio, azido, and alkenyloxy; wherein 
r2 is selected from hydrido, cyano, hydroxymethyl , 

5 l-methylniethanol, trifluoromethyl, difluorometlyl, 
fluoroinethyl. aminoniethyl , N,N-diinethylandnomethyl, 
N-methylaminometlvl . methylcarbonyloxymethyl , 
propylcarbonyloscymethyl , propylcarbonyloxyethy 1 , 
tert-butylcarboityl03<yn\ethyl , aminocarbonyl and 

10 methylcarbonylaminomethyl ; and wherein and R* are 
independently selected from phenyl, 2-pyri<^l, 3- 
pyridyl and 4-pyridyl, wherein and a*^® 
optionally substituted at a substitutable jposition 
with one or more radicals independently selected 

15 from hydrido, methyl, ethyl, isopropyl, butyl., tert- 
butyl, isobutyl. pentyl, hexyl, f luorometlvl# 
difluorometlvl, trifluoromethyl. chlorometly 1 . 
dichlorometlyl, trichloromethyl , pentaf luoroethyl, 
heptafluoropropyl, f luoromethyl , dif luoroethyl, 

20 difluoropropyl. dichloroethyl » dichloropropyl , 
trifluoromethoxy, amino, N-methylamino, N,N- 
diroethylamino, N-ethylamino, N,N-dipropylamino, N- 
butylamino. N-methyl-N-ethylaroino, fluoro, chloro. 
bromo, methylsulfonyl. aminosulfonyl, methoxy. 

25 methylenedioxy, ethoxy, proposq^, n-butoxy, 

ethylthio, butylthio, hexylthio and metl^lthio; or a 
pharmaceutically-acceptable salt thereof. 

A family of specific coitpounds of particular 
interest within Formula I consists of compounds and 
30 pharmaceutically-acceptable salts thereof as^ 
follows: 

2-butoxy-6- (4-f luorophenyl) -N,N-dimethyl-5- 14- 
(methylsulf onyl ) phenyl 1 pyridine-3 -methanamine ; 
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2-but03Qr-6- (4-f luorophenyl) -5- [4- 

(methylsul fony 1 ) phenyl ] pyridine-3 -methanol , 
acetate; 

[ 2 -butoxy- 6 - ( 4 - f luoropheny 1 ) - 5 - 1 4 - 
5 (methy Isul f onyl ) phenyl ] pyridin-3 - 

y 1 ] methylbutanoate ; 
[2-butoxy-6- (4-f luorophenyl) -5- [4- 

(methy Isul f onyl ) phenyl J pyridin-3 -yl ] methyl -2,2- 

propanoate; 

10 2-butoxy"6- (4-f luorophenyl) -N-methyl-5- [4- 

( methy Isul fony 1 ) phenyl ] pyridine- 3 -methanamine ; 
(+/-) 2-but03Qr-6- (4-'f luorophenyl)^cr-methyl-5- [4- 

(methylsul f onyl ) phenyl ] Ryridine-3 -methanol ; 
( + / - ) 1 - [ 2 -but03Qr-6- ( 4 - f luorophenyl ) -5 - [ 4 - 
15 (methyisulf onyl) phenyl} pyridin-3 - 

yl ] ethylbutanoat e ; 
5- [4- (aminosulfonyl) phenyl] -2-butoxy-6- (4- 
f luorophenyl ) -N, N-dimethyl-pyridine-3 - 
methanamine; 
20 5- [4- (aminosulf onyDphenyl] -2-but03Qr.6- (4- 

fluorophenyl ) -pyridine-3 -methanol , acetate; 
[5- (4 - (aminosulf onyDphenyl J -2-butoxy-6- (4- 

f luorophenyl ) -pyridin-3 -yl ] methylbutanoate ; 
[ 5 - 1 4 - { aminosul f onyl ) phenyl 1 -2 -but oxy- 6 - ( 4 - 
25 f luorophenyl ) -pyridin-3-yl]methyl-2 , 2-propanoate; 
5- [4- (aminosulfonyl) phenyl] -2-butoxy-6- (4- 

f luorophenyl ) -N-methyl -pyridine- 3 -methanamine ; 
( + / - ) 5 - [ 4 - ( aminosul f ony 1 ) phenyl ] -2 -butoxy- 6 - ( 4 - 
f luorophenyl ) -a-metlyl-pyridine-3-methanol ; 
30 (-»-/-) l-[5-(4-( aminosul fony 1 ) phenyl ] -2 -butoxy- 6 - ( 4 - 
f luorophenyl ) -pyridin-3 -y 1 ] ethylbutanoate ; 
2-butoxy-6- (4-methylphenyl) -5- (4- 

(methylsulf onyl ) phenyl ) pyridine-3 -carbonitrile ; 
2-butoxy-6- (3-metl^lphenyl) -5- [4- 
3 5 (methylsul f onyl ) phenyl ] pyridine-3 -carbonitrile ; 
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2-butoxy-6- (3-methoxyphenyl) -5- [4- 

(methylsulf onyl ) phenyl ] pyr idine-3 -carbonitrile ; 
2-buto3Q^-5- [4- ( methyl sulf onyl) phenyl] -6- (4- 
methy Ithiopheny 1 ) pyridine-3 -carbonitrile ; 
5 2-butoxy-5- 14- (methylsulf onyl) phenyl] -6- (3- 
methylthiophenyl ) pyridine-3 -carbonitrile ; 
6- (4-broinophenyl ) -2-butoxy-5- [4- 

(methylsulfonyl ) phenyl 1 pyridine-3 -carbonitrile ; 
2-butoxy-6- (4-chlorophenyl) -5- [4- 
10 (methylsulf onyl ) phenyl 1 pyridine-3 -carbonitrile; 

2-butoxy-6- (3-chloro-4-niethoxyphenyl) -5- [4- 
(methylsulf onyl ) phenyl Eyridine-3-carbo^^^ 
2-but03V-6- (3-f luoro-4-niethoxyphenyl) -5- [4- 

(methylsulfonyl)phenyl]pyridine-3-carbonitrile; 
15 6- (3-chloro-4-inethoxyphenyl) -2-methoxy-5- 14- 
(methylsulf onyl ) phenyl 1 pyr idine-3 -methanol ; 
6- (3-£luoro-4-inethoxyphenyl) -2-nieth03Qr-5- 14- 

(methylsulf onyiyphenyllpyridine-3-methanol ; 
6- (3 , 5-dif luoro-4-xnethoxyphenyl) -2-inethoxy-5- 14- 
20 (methylsulfonyl) phenyl! pyridine-3 -methanol ; 

2-buto3<y-6- (4-inethylphenyl) -5- [4- 

(methy Isul f onyl ) phenyl 1 pyridine-3 -methanol ; 
2-buto}<y-6- (3-methylphenyl ) -5- [4- 

(methylsulf onyl ) phenyl 1 pyridine-3 -methanol ; 
25 2-but03V-6- (3-methoxyphenyl) -5- [4- 

(nethylsulf onyl ) phenyl 1 pyridine-3 -methanol ; 
2-butoxy-5- {4- (methylsulfonyl) phenyl! -6- (4- 

methyl thiophenyl ) pyridine-3 -methanol ; 
2-butoxy-5- [4- (methylsulfonyl)phenyll -6- (3- 
30 methylthiophenyl) pyridine-3 -methanol; 
2-butoxy-6- (4-chlorophenyl) -5- 14- 

(methylsulf onyl ) phenyl 1 pyridine-3 -methanol ; 
2-buto3cy-6- (3-chloro-4-meth03eypheiiyl) -5- 14- 
(methylsul f onyl ) phenyl ] pyridine-3 -methanol ; 
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2-buto3v-6- luoro-4-methojqTphenyl) -5- [4- 

(methylsulfonyl ) phenyl ] pyridine-3.-niethanol ; 
2 - f luoro-6 - ( 4 - f luoropheny 1 ) - 5 - I 4 - 

(methylsulfonyl ) phenyl ] pyridine-3 -carbonitrile ; 
5 2-broino-6- (4-f luorophenyl) -5- [4- 

(xnethylsulf onyi ) phenyl 1 pyridine-3 -carbonitrile ; 
2 -ethoxy-6- (4-f luorophenyl) -5- [4- 

(methylsulfonyl ) phenyl] pyridine-3 -carbonitrile; 
2- (4-chloroben2yloxy) -6- (4-f luorophenyl) -5- [4- 
10 (methylsul f onyl ) phenyl ] pyridine-3 -carbonitrile ; 

6- (4-f luorophenyl ) -2- (4-f luorobenzylo^v) [4- 

^ (ntethy irsulfony l")'phenyl ] pyri^ -carbonitrile ; 

6- (4-f luorophenyl) -2- (4-inethoxybenzyloxy) -r5- [4- 
(methylsulf onyl ) phenyl 1 pyridine-3 -carbonitrile ; 
15 6- (4-f luoropheivD -5- [4- (methylsulfonyl) phenyl] -2- 
( 2 -quinolylmethoxy ) pyridine-3 -carbonitrile ; 
6- (4-f luorophenyl) -5- [4- (metlylsulfonyl) phenyl] -2- 

( 4-pyridylmethoxy ) pyridine-3 -carbonitrile ; 
6- (4-f luorophenyl) -5- [4- (methylsulfonyl) phenyl] -2- 
20 (2-thienylmethoxy)pyridine-3-carbonitrile; 
6- (4-f luorophenyl) -2- (2-furylmethoDQr) -5- (4- 
(metl^rlsulf onyl ) phenyl ] pyridine-3 -carbonitrile ; 
6- (4-f luorophenyl) -5- [4- (metlrylsulfonyl) phenyl] -2- 
(phez^lethos^ ) pyridine-3 -carbonitrile ; 
25 2- (allyloxy) -6- (4-f luorophervD -5- [4- 

(metliylsulf or^l ) phenyl ] pyridine-3 -carbonitrile ; 
2- (cyclohe3Qrlrofitho3Qr) -6- (4-f luorophenyl) -5- [4- 

(mettvlsul f onyl ) phenyl ] pyridine-3 -cartjonitrile ; 
2- (cyclopropylmethoxy) -6- (4-f luorophenyl) -5- [4- 
3 0 (metlvlsulf onyl ) phenyl ] pyridine-3 -carbonitrile ; 

2- (cyclobutylmethoxy) -6- (4-f luorophenyl) -5- [4- 

(methylsulf ony 1 ) phenyl J pyridine-3 -carbonitrile ; 
2- (cyclopentylmethoxy) -6- (4-f luorophenyl) -5- [4- 
(metlylsulf onyl ) phenyl ] pyridine-3 -carbonitrile ; 
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6- (4-f luorophenyl) -2- (3 -methyl -2-butenyloxy) -5- [4- 

(methylsulf onyl ) phenyl 1 pyridine-3 -carbonitrile ; 
6- (4-f luorophenyl) -5- [4- (inethylsulfonyl) phenyl) -2- 

(phenylcarbonylmethoxy) pyridine-3-carbonitrile ; 
5 6- (4-f luorophenyl) -2- (methoxycarbonylmethoxy ) -5- [4- 

(metlvlsulf onyl ) phenyl] pyridine-3 -carbonitrile ; 
2- (butoxycarbonylmethoxy) -6- (4-f luorophenyl) -5- (4- 

(met»yl8ulfonyl)phenyl]pyridine-3-carbonitrile; 

2- (N,N-dimetlvlaniinocarbonylmeth03qr) 

10 fluorophenyl)-5-l4- 

(inetlylsulf onyl) phenyl] pyridine-3 -carbonitrile; 

2- O-chlorobenzylthio) -6- (4-f luorophenyl) -5- [4- 

(methylsulf onyl) phenyi]pyridine-3-carbonitrile; 
2- (4-f luorobenzylthio) -6- (4-f luorophenyl) -5- [4- 
15 (methylsulf onyl ) phenyl 1 pyridine-3 -carbonitrile ; 
6- {4-f luorophenyl) -2- (4-metho3ybenzylthio) -5- [4- 

(methylsulf onyl ) phenyl] pyridine-3 -carbonitrile ; 
6- (4-f luorophenyl) -5- [4- (methylsulf onyl) phenyl] -2- 
(2-<juinolylmethylthio)pyridine-3-carbonitrile; 
20 6- (4-f luorophenyl) -5- [4- (methylsulfonyl) phenyl] -2- 
{ 3 -pyrid^lmethyl thio ) pyridine-3 -carbonitrile ; 
6- (4-f luorophenyl) -5-14- (methylsulfonyl) phenyl) -2- 

(2-thienylmethylthio)pyridine-3-carbonitrile; 
6- (4-f luorophenyl) -5- [4- (methylsulfonyl) phenyl] -2- 
25 (phenylethylthio) pyridine-3-carbonitrile ; 
„ 2Mallylthio) -6- (4-f luorophenyl) -5- [4- 

(methylsulf ony 1 ) phenyl ] pyridine-3 -carbonit ri le ; 
2- (cyclohexylmethylthio) -6- (4-f luorophenyl ) -5- t4- 
(methylsulf onyl ) phenyl ] pyridine-3 -carbonitrile ; 
30 2- (cyclopentylmethylthio) -6- (4-f luorophenyl) -5- [4- 
(methylsulf onyl ) phenyl] pyridine-3 -carbonitrile ; 
6- (4-f luorophenyl) -5- {4- (methylsulfonyl)phenyl] -2- 
(phenylcarbonylmethylthio)pyridine-3- 
carbonitrile; 
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2- (ethoxycarbonylmethylthio) -6- (4-f luorophenyl) -5^ 
[4- (metlylsulfonyl) phenyl ] pyridine*3- 
carbonitrile; 

2- [N- (4-chloroben2yl) amino] -6- (4-fluorophenyl) -5- [4- 
5 (methy Isulf ony 1 ) phenyl J pyridine-3 -carbonitri le ; 
2- [N- (2-f luorobenzyl) aminol -6- {4-f luoropheiiyl) -5- [4- 

( jnethylsulf onyl ) phenyl ] pyridine-3 -carbonit r ile ; 
6- (4-f luorophenyl) -2- [N- (3-methoxybenzyl)amino] -5- 
[ 4 - (methy Isul f onyl ) phenyl 1 pyridine-3 - 
10 carbonitrile; 

6- (4-fluorophenyl) -5- [4- (methylsul fonyl) phenyl] -2- 
. = — ---^ -^^I N"- 14 -py rid/lme t hy 1 ) amino ] py f i dine- 3 - ^ — 

carl)onitrile; 
6- (4-f luorophenyl) -5- [4- (metlvlsulfonyl) phenyl] -2- 
15 IN- {3-thienylmethyl)amin6lEyridine-3- 
carbonitrile; 

6- (4-f luorophenyl) -2- [N- (2-£uzylmethyl) amino] -5- [4- 

(methylsulf onyl ) phenyl ] pyridine-3 -carbonitrile ; 
6- (4-f luorophenyl) -5- [4- (methylsulf onyl) phenyl] -2- 
20 [N- (phenylethyl) amino] pyridine-3 -carbonitrile; 

2- [N- (allyl) amino] -6- (4-f luorophenyl) -5- [4- 

(metlylsul f onyl ) phenyl ] pyridine-3 -carbonitrile ; 
2- [N- (cyclohesylmethyl) aminol -6- (4-f luorophenyl) -5- 

[4 - (metl^lsulf onyl) phenyl] pyridine-3 - 
25 carbonitrile; 

6- {4-f luorophenyl) -5- [4- (methylsulf onyDphenyl] -2- 

[ N- ( phenyl carbony Imet hy 1 ) amino 1 pyridine-3 - 

carbonitrile; 

2- (N-ethoxycarbonylmethyl) amino-6- (4-f luorophenyl) - 
30 5- [4- (methylsulfonyl ) phenyl] pyridine-3 - 
carbonitrile; 
4- [6-butoxy-5-cyano-2- (4-methylphenyl) -3- 

pyridyl ] benzensulf onamide ; 
4- [6-but03(y-5-cyano-2- (3-methylphenyl) -3- 
3 5 pyr idy 1 ] benzensul f onamide ; 
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4- [6-but03Qr-5-cyano-2- (3-methoxyphenyl) -3- 
py r idy 1 ] benzensulf onaxnide ; 
4- t6-butoxy-5-cyano-2- (4-metlvlthiopheivl) "3- 
Ijyridyl 1 benzensulf onamide ; 
5 4- [6-butoxy-5-cyano-2- O-methylthiophenyl) -3- 
pyridyl ] benzensulf onamide ; 
4- [6-butoxy-2- {3-chloro-4-ineth03Qrphenyl) -5-cyano-3- 

pyridy 1 ) benzensulf onaiaide ; 
4_ [6-butoxy-5-cyano-2- {3-f luoro-4-inetho3QTphenyl) -3- 
10 py r idyl] benzensulf onamide; 

4- [2- (3-chloro-4-methoxyphenyl) -6-methoxy^3- 

_ pyr idyl] benzensulf onisanide; 

4- 12- (3-f luoro-4-methoxyphenyl) -6-methoxy-3- 
pyrictyl] benzensulf onamide; 
15 4- [2- (3 , 5-dif luoro-4-methoxyphenyl) -6-methoxy-3- 
pyridyl 1 benzensulf onamide ; 
4- l6-butoxy-2- (3-chloro-4-methoxypbenyl) -3- 
pyric^l ] benzensulf onamide ; 

4- I6-butoxy-2- (3-f luoro-4-'methoxyphenyl) -3- 
20 pyrid/1] benzensulf onamide; 

5- [4- (aminosulfonyl) phenyl] -6- {3-chloro-5- 
methoxypheny 1 ) -2 -methoxypyridine-3 -methanol ; 

5- [4- (aminosulfonyl) phenyl] -6- (3-f luoro-5- 

methoxypheny 1 ) -2 -methoxypyridine-3-methanol ; 
25 5- [4- (aminosulfonyDphenyll -6- (3,5-dif luoro-4- 

methoxypheny 1 ) -2 -methosvpyr idine-3 -methanol ; 
5- 14- (aminosulfonyl)phenyl] -2-butoxy-6- (4- 

methylphenyl ) pyridine-3 -methanol ; 
5 - [4 - (aminosulfonyDphenyll -2-but05V-6- (3- 
3 0 methylpheny 1 ) pyridine-3 -methanol ; 

5- [4- (aminosulf onyDphenyl] -2-butoxy-6- (3- 

methoxyphenyl ) pyridine-3 -methanol ; 
5- [4- (aminosulfonyDphenyll -2-butoxy-6- (4- 

methy Ithiopheny 1 ) pyridine-3 -methanol ; 
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5 - ( 4 - ( aininosul f ony 1 ) phenyl ] -2 -butoxy- 6 - ( 3 - 

methylthiophenyl ) pyridine-3 -methanol ; 
5- [ 4 - (axninosulfonyDphenyl] -2-but05v6- (3-chloro-4- 
methojqrphenyl ) pyridine-3 -methanol ; 
5 5- [4-(aminosulfonyl)phenyl]-2-but03Qr-6-(3-fluoro-4- 
methosqnpheny 1 ) pyridine-3 -methanol ; 
4 - [ 5 -cy ano - 2 - ( 4 - f 1 uor opheny 1 ) - 6 - f luoro- 3 - 

pyr idy 1 ] benzensul f onamide ; 
4- [6-bromo-5-cyano-2- (4-fluorophenyl) -3- 
10 pyri dyl] benzensul f onamide; 

4- [5-cyano-2- (4-fluorophenyl) -6-methoxy-3- 

pyridyl ] benzensul f onamide; " ^ " 

4- [5-cyano-6-ethoxy-2- (4-fluorophenyl) -3- 
pyr idlyl ] benzensul f onamide ; 
15 4- [6-butoxy-5-cyano-2- (4-f luorophenyl) -3- 
pyridyl] benzensulf onamide; 
4- [5-cyano-2- (4-f luorophenyl) -6-hexyloxy-3 - 

pyr idy 1 ] benzensul f onamide ; 
4- [5-cyano-2- (4-fluorophenyl) -6-benzylo3y-3- 
20 pyridyl] benzensulf onamide; 

4- [5-cyano-6- (4-chlorobenzyloxy) -2- (4-f luorophenyl) - 

3 -pyridyl ] benzensulf onamide ; 
4- [5-cyano-2- (4-f luorophenyl) -6- (4-f luorobenzyloxy) - 
3 -pyridyl ] benzensul f onamide ; 
25 4- [5-cyano-2- (4-f luorophenyl) -6- (4- 

metho5cybenzyloxy) -3-pyridyll benzensulf onamide; 
4- [5-cyano-2- (4-f luorophenyl) -6- (3-Quinolylmethoxy) - 

3 -pyrid/1 ] benzensulf onamide ; 
4- [5-cyano-2- (4-f luorophenyl) -6- (3-pyri<^ylmethoxy) - 
30 3 -pyridyl ] benzensulf onamide ; 

4- [5-cyano-2- (4-fluorophenyl) -6- (2-thienylmethoxy) - 

3 -pyridyl ] benzensulf onamide ; 
4- [5-cyano-2- (4-f luorophenyl) -6- (2-furylroetho3Qr) -3- 
pyr id^l ] benzensul f onamide ; 
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4- [5-cyano-2- (4-f luorophenyl) -6- (phenylethoxy) -3- 

pyridyl ] benzensulf onamide ; 
4-16- (allyloxy) -5-cyano-2- (4-f luorophenyl) -3- 
pyridy 1 1 benzensulf onamide ; 
5 4- [5-cyano-6- (cyclohexylinethoxy) -2- (4-f luorophenyl) - 
3 -pyridyl] benzensulf onamide ; 
4- [5-cyano-6- (cyclopropylrnethojQr) -2- (4- 

f luorophenyl ) -3-pyridyl] benzensulf onamide j 
4- I5-cyano-6- (cyclobutylmethoxy) -2- (4-f luorophenyl) - 
10 3 -pyrid^ll benzensulf onamide; 

4- t5-cyano-6- (cyclopentylmethoxy) -2- (4- 

f luorophenyl) -3 -pyridyl] benzensulf onamide; 

4- (5-cyano- 2- (4-f luorophenyl) -6- (3-methyl-2- 
but eny loxy ) 3 -pyridyl ) benzensulf onamide ; 
15 4- [5-cyano-2- (4-f luorophenyl) -6- 
(phenylcarbonylmethoxy) -3- 
pyridyl ] benzensulf onamide ; 
4- [5-cyano-2- (4-f luorophenyl) -6- 
(roetho^carbonylmethoxy) -3- 
20 pyridyl] benzensulf onamide; 

4- [6- (butojQrcarbonylmethoxy) -5-cyano-2- (4- 
f luorophenyl ) -3 -pyridyl] benzensulf onamide ; 

- ■ {5_j;yano-6- (N,N-dimethylaminocarbanylmetho3cy) -2- 

( 4 -f luorophenyl ) -3 -pyridyl ] benzensulf onamide ; 
25 4-16- (3-chlorobenzylthio) -5-cyano-2- (4- 

fluorophenyl) -3-pyridyllbenzensulfonamide; . 
4- t5-cyano-6- {4-f luorobenzylthio) -2- (4- 

f luorophenyl ) -3 -pyridyl ] benzensulf onamide ; 
4- l5-cyano-2- (4-f luorophenyl) -6- (2- 
30 quinolylmethylthio) -3 -pyridyl] benzensulf onamide; 
4 - 1 5-cyano-2 - ( 4 - f luoropheny 1 ) - 6 - ( 3 - 

pyridy iroethyl thio) -3-pyridyl ] benzensulf onamide ; 
4- [5-cyano-2- (4-f luorophenyl) -6- (2- 

thienylmetlvlthio) -3 -pyridyl 1 benzensulf onamide; 
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4- [ 5-cyano-2- (4-f luorophenyl) -6- O-furylmethylthio) - 

3 -pyridtyl ] benzensulfonandde ; 
4- [5-cyano-2- (4-f luorophenyl) -6- (3-phenylethylthio) - 

3 -pyr id^l ] benzensul fonamide ; 
5 4- [6-{allylthio) -5-cyano-2- (4-f luorophenyl) -3 - 

pyr idyl ] benzensul fonamide ; 
4- (5-cyano-6- (cyclohexylroethylthio) -2- (4- 

f luorophenyl ) -3 -pyr idyl] benzensulfonandde; 
4- [5-cyano-6- (cyclopentylmethylthio) -2- (4- 
10 f luorophenyl) -3 -pyridyl] benzensulfonandde; 
4- [5-cyano-2- (4-f luorophenyl) -6- 

(phenylcarbonylmettQrlthio) -3- ™ 

pyridyl] benzensulfonandde; 
4- [5-cyano-2- (4-f luorophenyl) -6- 
15 (etho^carbonylxnethylthio) -3- 

pyri^yl ] benzensul fonamide ; 
4- [5-cyano-6- tN- (4-chlorobenzyl)amino] -2- (4- 

f luorophenyl ) -3 -pyridyl ] benzensulfonandde ; 
4- [5-cyano-6- [N- (2-fluorobenzyl)andno] -2- (4- 
20 f luorophenyl) -3 -pyridyl] benzensulfonandde; 
4- [5-cyano-2- (4-f luorophenyl) -6- [N- (3- 

methoxybenzyl ) amino] -3 -pyridyl] benzensulfonandde; 
4- [5-cyano-2- (4-f luorophenyl) -6- (N- (4- 

pyridylmethyl ) amino] -3 -pyridyl ] benzensulfonandde ; 
25 4- [5-cyano-2- (4-f luorophenyl) -6- IN- (3- 

thienylmethy^ amino ] -3 -pyridyl j benzensul fonamide ; 
4- [5-cyano-2- (4-f luorophenyl) -6- [N- (2- 

f ury Imethy 1 ) amino ] -3 -pyridyl ] benzensulfonandde ; 
4- I5-cyano-2- (4-f luorophenyl) -6- (N- (4- 
30 phenylethyl) amino] -3 -pyridyl] benzensul fonamide; 
4- [6- [N- (allyDamino] -5-cyano-2- (4-f luorophenyl) -3 - 

pyridyl ] benzensulfonandde ; 
4- [5-cyano-6- [N- ( cyclohexy Imethy 1) amino] -2- (4- 

f luorophenyl ) -3 -i^ridtyl ] benzensulfonandde ; 
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4- [5-cyano-2- (4-f luorophenyl) -6- [N- 

(phenylcarbonylmethyl ) amino] -3- 

pyr id^l ] benzensul f onamide ; 
4- I5-cyano-2- (4-f luorophenyl) -6- [N- 

5 ( ethosvcarbonylniethyl ) aminol -3 - 
pyrid^l] benzensulf onamide; 
2-metho3Qr-6- {4-methylphenyl) -5- [4- 

(methylsulf onyl ) phenyl ] pyridine-3 -carbonitrile ; 
6- {3-chlorophenyl) -2-meth03cy-5- (4- 
10 (niethylsulfonyl)phenyl]pyridine-3-carbonitrile; 
2 -methoxy- 6- (3,4 -methylenedioxypheny 1 ) - 5 - [ 4 - 

(methylsulf ony 1 ) phenyl ] pyridine-3 -carbonitrile ; 
6- (3-f luorophenyl) -2-niethoxy-5- [4- 

(roethylsulf onyl ) phenyl ] pyridine-3 -carbonitrile ; 
15 6- (4-cyanophenyl) -2-meth03V-5-[4- 

(metlylsulf onyl ) phenyl 1 pyridine-3 -carbonitrile ; 
6 - ( 4 -hydroj^heivl ) -2 -methojv 5 - [ 4- 

(methylsulfonyl ) phenyl] pyridine-3 -carbonitrile ; 
2-metho3V-6- (4-methoxycarbonylphenyl) -5- [4- 
2 0 (metlvlsulf onyl ) phenyl ] pyridine-3 -carbonitrile ; 
6- (4-hydro3Qrmethylphenyl) -2-methoxy-5- (4- 

(methylsulf onyl ) phenyl ] pyridine-3 -carbonitrile ; 
6 - ( 4 -aminopheny 1 ) -2 -methoacy- 5 - ( 4 - 

(methylsulf onyl ) phenyl ] pyridine-3 -carbonitrile ; 
25 6- (4-N,N-dimethylaminophenyl) -2-metho3Qr-5- l4- 
(Illethyl8ulf onyl ) phenyl] pyridine-3-carbonitrile ; 
2-ineth03Qr-5- [4- (methylsulfonyl) phenyl] -6- (4- 
phei^laminophex^l ) pyridine-3 -carbonitrile ; 
2-methojQr-5- 14- (methylsulfonyl) phenyl] -6- (4- 
30 nitrophenyl ) pyridine-3 -carbonitrile ; 

2-methoxy-5- [4- (methylsulf onyl) phenyl] -6- (4- 

trifluoromethoxyphenyl)pyridine-3-carbonitrile; 

2-methoxy-6- (4-methoxy-3-f luorophenyl) -5- 14- 

(methylsul f onyl ) phenyl ] pyridine-3 -carbonitrile ; 
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2-inethoxy-6-pheuyl-5- [4- 

(methyl sulfonyl ) phenyl ] pyridine-3 -carboni t rile ; 
2-ineth03v5- [4- (methylsulfonyl) phenyl] -S- [4- 

( trif luororoethyl ) phenyl] pyridine-3 -carboni t rile; 
5 6- (4-broinophenyl) -2-methoxy-5- [4- 

(methylsulfonyl ) phenyl ] pyridine-3-carbonitrile; 
6- {2-chlorophenyl) -2-methoxy-5- (4- 

(methylsulfonyl ) phenyl ]pyridine^3-carlDonit rile; 
6- (4-ethylphenyl) -2-methoxy-5-(4- 
10 (methylsulfonyl ) phenyl ] pyridine-3-carbonitrile ; 

6- (4-butylphenyl ) -2-meth03Qr-5- [4- 
- (methylsulfonyl) phenyl ]pyridine-3-carbbhitriie 

6- [4- (dif luoromethyDphenyl] -2-methoxy-5-[4- 
(methylsulfonyl)phenyl]pyridine-3-carbonitrile; 
15 6- (4-but03cyphenyl) -2-metlioxy-5- [4- 

(methylsulf onyl ) phenyl ] pyridine-3 -carbonitrile ; 
2-methoxy-5- [4- (methylsulfonyl) phenyl] -6- (4- 

(methyl thio ) phenyl ] pyridine-3 -carboni trile ; 
2-methoxy-6- (4-metho3Qr-3 , 5-dichlorophenyl) -5- [4- 
20 (methylsulfonyl ) phenyl] pyridine-3 -carbonit rile; 

2-methoxy-6- (4-metlvl"3, 5-difluorophenyl) -5- [4- 

(methylsulf ony 1 ) phenyl ] pyridine-3 -carbonitrile ; 
6 - ( 2 , 4 -dichloropheny 1 ) -2 -methoxy -5 - 1 4 - 

(methylsulfonyl ) phenyl ] pyridine-3-carbonitrile ; 

25 6- (3,4-dichlorophenyl) -2-methoxy-5-[4- _ 

(methylsulfonyl ) phenyl ] pyridine-3 -carboni trile ; 
2-metho3Qr-5- [4- (methylsulfonyl) phenyl] -6- [4- 

( tri f luoromethyl ) phez^l ] pyridine-3 -carbonitrile ; 
6- (3 , 4-dimethylphenyl) -2-methoxy-5- (4- 
30 (methylsulfonyl )phenyl]pyridine-3-carbonitrile; 

6 - (3 , 5-dimethyl-4-meth03QTphenyl) -2-methoxy-5- [4- 

(methylsul f onyl ) phenyl ] pyridine-3-carl>onitrile ; 
4- I5-cyano-6-methoxy-2- (4-methylphenyl) -3- 
pyric^l ] benzensulf onamide ; 
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4- [2- (3-chlorophenyl) -5-cyano-6-methoxy-3- 

pyr idy 1 ] benzensul f onamide ; 
4- [5-cyano-6-inethoxy-2- (3,4-methylenedioxyphenyl) -3- 
pyridyl ] benzensul f onamide ; 
5 4- [5-cyano-6-inethoxy-2- (4-methoxyphenyl) -3- 
pyric^yl ] benzensulf onamide ; 
4- [5-cyano-2- (4-cyanophenyl) -6-methoxy-3- 

pyridyl ] benzensul fonamide ; 
4 - [ 5 - cyano - 2 - ( 4 -hydroxypheny 1 ) t 6 -methoxy -3 - 
10 pyr idyl] benzensulf onamide; 

4- [5-cyano-2- (4-hydroxymethylphenyl) -6-methoxy-3- 
pyridyl ] benzensulf onamide ; 
4- [2- (4-aminophenyl) -5-cyano-6-methoxy-3- 
pyridy 1 ] benzensulf onamide ; 
15 4- [5-cyano-2- [4- (N,N-dimethylamino) phenyl] -6- 
methoxy-3 -pyri<3tyl 1 benzensulf onamide ; 
4- 1 5-cyano-6-methoxy-2- ( 4-methoxycarbonylphenyl ) -3 - 

pyridyl ] benzensul fonamide ; 
4- [5-cyano-6-methoxy-2- (4- 
20 trif luoromethoxycarbonylphenyl) -3- 
pyrid^l ] benzensulf onamide ; 
4- [5-cyano-6-methoxy-2- (4-phenylaminophenyl) -3- 

pyridyl ] benzensulf onamide ; 
4- [5-cyano-6-metlioxy-2- {4-nitrpphenyl) -3- 
25 pyridtyl] benzensul fonaxnide; 

4t [Srcyanorlr (3-f luorophenyl) -6-methoxy-3- 

pyridyl ] benzensulf onamide ; 
4- [5-cyano-2- (4-f luorophenyl) -6-meth03Qr-3- 
pyric^l ] benzensulf onamide ; 
30 4- [5-cyano-2- (3-f luoro-4-metlioxyplienyl) -6-methoxy-3- 
pyric^l ] l^enzensulf onamide ; 
4- [5-cyano-6-metlxoxy-2-phenyl-3- 

pyridyl] benzensulf onamide; 
4- t5-cyano-6-methoxy-2- [4- (trif luorometlyl) phenyl ] - 
35 3 -pyridyl 1 l>enzensul fonamide ; 
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4- [2- (4-broinophenyl) -5-cyano-6-inethoxy-3- 

pyridyl ] benzensulfonamide ; 
4- [2- (2-chlorophenyl) -5-cyano-6-inethoxy-3- 
py r id^l ] benzensul f onamlde ; 
5 4- I5-cyano-2-(4-ethylphenyl)-6-methoxy-3- 
pyridyl ] benzensulfonamide; 
4- (2-(4-butylphenyl)-5-cyano-6-xnethoxy-3- 

pyridyl ] benzensulfonamide; 
4- (5-cyano-2- (4 - (difluoromethyl) phenyl] -6-metho^Qr-3- 
10 pyridyl] benzensulfonamide; 

4- [2- (4-butoxyphenyl) -5-cyano-6-methoxy-3- 

-pyri^cti^l ] benzensulf onaroide ; 
4- [5-cyano-6-methoxy-2- {4- (methylthio) phenyl] -3- 
pyric^l ] benzensulfonamide; 
15 4-(5-cyano-6-meth03v2-(4-metho3Qr-3,5- 

dichlorophenyl ) - 3 -pyridtyl] benzensulfonamide; 
4- [5-cyano-6-methoxy-2- (4-methyl-3, 5- 
dif luorophenyl ) -3 -pyridyl] benzensulfonamide; 
4- [5-cyano-2- (2 , 4-dichlorophenyl) -6-meth03Qr"3- 
20 pyridyl] benzensulfonamide; 

4- [5-cyano-2- (3, 4-dichlorophenyl) ^6-methoxy-3- 

pyrictyl ] benzensulfonamide ; 
4- [5-"Cyano-2- (3 , 4-dimethylphenyl) -6-methoxy-3- 
pyr ic^l ] benzensul f onamide ; 
25 4 - [ 5 -cyano-2 -(3,5 -dimethyl -4 -misthoxypheny 1 ) - 6 - 
metho^- 3 -pyrictyl ] benzensul f onamide ; 
6 - ( 4 - f luoropheny 1 ) -2 -methoxy- 5 - [ 4 - 

(metlvlsulfonyl) phenyl J pyridine-3-carbonitrile; 
2-bromo-6- (4-f luoropheny 1) -5- [4- 
30 (methylsul f onyl ) phenyl ] pyridine-3 -carbonit rile ; 

6- (4-f luorophenyl) -5- [4- (methylsulfonyl) phenyl J -2- 

phenylpyridine-3-carlx)nitrile; 
2-chloro-6- (4-f luorophenyl) -5- [4- 
(methylsulf onyl ) phenyl ] pyridine ; 
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2-inethylthio-6- [4- (methylthio) phenyl) -5-[4- 

(methylsul fonyl ) phenyl 1 pyridine ; 
2-azido-6- {4-£luor<*henyl) -5- [4- 

(methylsulfonyl ) phenyl ] pyridine ; 
5 6- {4-f luorophenyl) -5- [4- (methyl sul fonyl) phenyl! -2- 

propo3QTpyridine-3 -carbonitr ile ; 

2-methoxy-6- (4-inethoxyphenyl) -5- [4- 

(inethylsulfonyl)phenyl)pyridine-3-carbonitrile; 

2- (dimethylamino) -6- (4-f luorophenyl) -5- [4- 
10 (methylsulf onyl ) phenyl] pyridine-3-carbonitrile ; 
6- (4-f luorophenyl) -5- [4- (methylsulfonyl) phenyl] -2- 
(methylthio ) pyridine-3 -carbonitrile ; 

2-but03V-6-t4-fi^°^oP**®"y^^"^"^*' 

(methylsulfonyl ) phenyl ] pyridine-3 -carbonitrile ; 

15 6- {4-f luorophenyl ) -5- [4- (methylsulfonyl) phenyl] -2- 
(phenylmeth03(y)pyridine-3-carbonitrile; 

6- (4-f luorophenyl) -2- (methylamino) -5-14- 

(methylsulf onyl ) phenyl ] pyridine-3 -carbonitrile ; 

6- (4-f luorophenyl) -5- [4- (methylsulfonyl) phenyl] -2- 
20 I (2-propenyl)oxylpyridine-3-carbonitrile; 
6- (4-f luorophenyl) -2-hexylos(y-5- 14- 

(methylsulf onyl) phenyl] pyridine-3 -carbonitrile ; 
6- (4-f luorophenyl) -5- 14- (methylsulf onyl )phenyl] -2- 
pento3QTpyridine-3 -carbonitrile ; 
25 2-chloro-6- (4-f luorophenyl) -5- [4- 

(methylsulf oi^l ) phenyl] pyridine-3-carbonitrile ; 
6- (4-f luorophenyl) -2-hydro3cy-5- [4- 

(methylsulf ony 1 ) phenyl ) pyridine-3 -carbonitrile ; 
2 - chloro- 6 - ( 4 - f luorophenyl ) - 5 - I 4 - 
3 0 (methylsulfonyl ) phenyl 1 -3 -pyridinecarboxamide ; 

and 

6- (4-f luorophenyl) -5- [4- (methylsulfonyl )phexvll -3- 
pyr idinecarbonitrile . 
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Within Formula I there is a subclass of 
compounds o£ high interest represented by Formula 
II: 




(II) 



. wKerein is selected from hydrido, halo,, 
alko^, haloalkoxy, aryl, alkylthio, alkylamino, 
aralko^, azido and alkenyloxy; wherein is 

10 selected £rozn hydrido, cyano, hydroxyalky 1 , 
haloallqrl, aminoalkyli alkylaminoalkyl, 
allvlcarbonyloxyalkyl, aminocarbonyl and 
alkylcarbonylaminoallQrl ; and wherein and R^ are 
one or more radicals independently selected £rom 

15 halo, alkylsulfonyl, aminosulfonyl, alkoxy and 
alkylthio; provided one of R^ and R^ is 
alkylsulfonyl, aminosulfonyl, or haloalkylsulfonyl; 
or a pharmaceutically-acceptable salt thereof. 
A preferred class of contpounds consists of 

20 those compounds of Formula II wherein R^ is selected... 
from hydrido, halo, lower alkoxy, lower haloalkoxy, 
aryl selected from phenyl, naphtl^l and biphenyl, 
lower aD^lthio, lower allQrlamino, lower aralkoxy, 
azido and lower alkenylo^qr; wherein R^ is selected 

25 from hydrido, cyano, lower hydrojvalkyl , lower 
haloalkyl, lower aminoalkyl, lower 
alkylcarbonyloxyalkyl , aminocarbonyl and lower 
alkylcarbonylaminoalkyl? and wherein R^ and R^ are 
one or more radicals independently selected from 

30 halo, lower alkylsulfonyl, aminosulfonyl, lower 
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alkoxy and lower allcylthio; or a pharmaceutically- 
acceptable salt thereof. 

A class of compounds of particular interest 
consists of those con5)ounds of Formula II wherein 
5 is selected from hydrido, fluoro, chloro, bromo, 
iodo, methosv, ethoiv* isopropoxy, tert-butoxy, 
propoxy, butoxy, isobutoxy, pento^q^, 
trifluoromethoxy, 4,4,4-trifluorobutoxy, 3,3,3- 
trifluoropropojQr, phenyl, naphthyl, methylthio, 
10 methylamino, dimethylamino, N-ethyl-N-methylamino, 
benzyloxy, phenylethojv* azi<io» and 3-methyl-2- 
buteivloxy; wherein r2 is selected from lydrido, 
cyano, hydroavmethyl . l-methylmethahol, 
trifluoromethyl* dif luoromethyl , f luoromethyl , 
15 aminometlvl, N,N-dimetlylaminomethyl, N- 

methylaminometlvl, methylcarbonylojqnnethyl , 
propylcarbonylo^Qonetlvl • propy Icarbony loxyethyl , 
tert-butylcarbonylojQonethyl, aminocarbonyl and 
methylcarbonylaminomethyl ; and wherein and R^ 
20 are one or more radicals independently selected from 
fluoro, chloro, bromo, iodo, methylsulfonyl, 
ethylsulfonyl, aminosulfonyl, methojq^, ethoaqr. 
isopropoxy, tert-butoxy, propoxy, butoxy, isobutoacy. 
pentojQT. methylenediojv. ethyl thio and methylthio. 
25 The term "hydrido" denotes a single hydrogen 

atom (H) . This hydrido radical may be attached, for 
exan5>le, to an oaQ^gen atom to form a hydroxyl 
radical or two hydrido radicals may be attached to a 
carbon atom to form a methylene (-CH2-) radical. 
30 Where used, either alone or within other terms such 
as "haloalkyl", "allcylsulfonyl" , "alkoxyalkyl" and 
•hydroxyalkyl", the term "alkyl" embraces linear or 
branched radicals having one to about twenty carbon 
atoms or, preferably, one to about twelve carbon 
35 atoms. More preferred alkyl radicals are "lower 
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alkyl* radicals having one to about ten carbon 
atoms. Most preferred are lower alkyl radicals 
having one to about six carbon atoms. Exaxnples of 
such radicals include methyl, ethyl, n-propyl, 
5 isopropyl, n-butyl, isobutyl, sec-butyl, tert -butyl, 
pentyl, iso-airyl, hexyl and the like. The term 
■alkenyl" embraces linear or branched radicals, 
having at least one carbon-carbon double bond, of 
two to about twenty carbon atoms or, preferably, two 

10 to about twelve carbon atoms. More preferred alkyl 
radicals are "lower alkenyl" radicals having two to 
about six carbon atoms. Exaitples of lower alkenyl 
radicals include ethenyl, propenyl, allyl, butenyl 
and 4-metlvlbutenyl. The term "cycloalkyl" embraces 

15 saturated carbocyclic radicals having three to 
twelve carbon atoms. More preferred cycloall^l 
radicals are "lower cycloal]Qri» radicals having 
three to about eight carbon atoms . Examples of such 
radicals include cyclopropyl, cyclobutyl, 

20 cyclopentyl and cyclohexyl. The term "halo" means 
halogens such as fluorine, chlorine, bromine or 
iodine. The term "haloalkyl" embraces radicals 
wherein any one or more of the alkyl carbon atoms is 
substituted with halo as defined above. 

25 Specifically enibraced are monohaloalkyl , dihaloalkyl 
and polyhaloalkyl radicals. A monohaloall^l 
radical, for one example, may have either an iodo, 
brcm>, chloro or fluoro atom within the radical. 
Dihalo and polyhaloalkyl radicals may have two or 

30 more of the same halo atoms or a combination of 

different halo radicals. "Lower haloal)Q^l" embraces 
radicals having 1-6 carbon atoms. Examples of 
haloalkyl radicals include f luoromethyl, 
difluoromethyl, trif luoromethyl, chloromethyl , 

35 dichlorometlvl , trichloromethyl# trichloromethyl. 
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pentafluoroethyl, heptaf luoropropyl, 
difluorochloromethyl, dichlorof luoromethyl. 
difluoroethyl, dif luoropropyl, dichloroethyl and 
dichloropropyl . The terra "hydroxyalkyl- einbraces 
5 linear or branched alkyl radicals having one to 
about ten carbon atoms, any one of which may be 
substituted with one or more hydroxyl radicals. 
More preferred hydroxyalkyl radicals are -lower 
hydroj^alkyl" radicals having one to six carbon 
10 atoms and one or more hydroxyl radicals. Examples 
of such radicals include hydroxymethyl, 
hydroxyethyl , hydroxypropyl , hydroxybutyl and^^ 
' "hydrowhejqf^l . " The terms -alkoxy " anf ' "alkoivalkyl ' " 

embrace linear or branched oxy-containing radicals 
15 each having alkyl portions of one to about ten 

carbon atoms. More preferred alkoxy radicals are 
•lower alko:^" radicals having one to six carbon 
atoms. Examples of such radicals include methoxy, 
ethoxy, propoxy. butoxy and tert-butoxy. The term 
20 -alkoxyalkyl- embraces alkyl radicals having one or 
more alkoxy radicals attached to the alkyl radical, 
that is, to form monoalkoxyalkyl and dialkoxyalkyl 
radicals. The -alkoxy radicals may be further 
substituted with one or more halo atoms, such as 
25 fluoro, chloro or bromo, to provide -haloalkoxy- 
radicals. More preferred haloalkoxy radicals are 
-lower haloalkoxy radicals having one to six carbon 
atoms and one or more halo radicals. Exanples of 
such radicals include fluoromethoxy, chloromethoxy, 
30 trifluoromethoxy, trifluoroethoxy, fluoroethoxy and 
fluoropropoxy. The term -cycloalkylalkoxy- embraces 
radicals having cycloalkyl radicals, as defined 
above, attached to an alkoxy radical. The term 
•alkenyloxy embraces radicals having alkenyl 
35 portions of two to about ten carbon atoms attached 



W09Ca4S84 



29 



PCTAJSMOllll 



to an o^gen atom. More preferred alkenyloxy 
radicals are "lower alkenyloav" radicals having two 
to six carbon atoms. The term "aryl", alone or in 
coinbination, means a carbocyclic aromatic system 

5 containing one, two or three rings wherein such 
rings may be attached together in a pendent manner 
or may be fused. The term "aryl" embraces aromatic 
radicals such as phenyl, naphthyl, 
tetrahydronaphthyl, indanyl and biphenyl. The term 
10 "heterocyclo" embraces saturated, partially 

saturated and unsaturated heteroatom-containing 
ring-shaped radicals; where the heteroatoms may be 
selected from nitrogen, sulfur and o^vsen. Examples 
of saturated heterocyclo radicals include saturated 

15 3 to 6-membered heteromonocylic groiQ) containing 1 
to 4 nitrogen atoms (e.g. pyrrolidii^l, 
imidazolidinyl, piperidino, piperazinyl, etc.); 
saturated 3 to 6-membered heteromonocyclic group 
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen 

20 atoms (e.g. morpholinyl, etc.); and saturated 3 to 
6-membered heteromonocyclic group containing 1 to 2 
sulfur atoms and 1 to 3 nitrogen atoms (e.g., 
thiazolidinyl, etc.). Examples of partially 
saturated heterocyclo radicals include 

25 dihydrothiophene, dihydropyran, dihydrofuran and 
dihydrothiazole . The term "heteroaryl " embraces 
unsaturated heterocyclo radicals. Examples of 
heteroaryl radicals include unsaturated 3 to 6 
membered heteromonocyclic group containing 1 to 4 

30 nitrogen atoms, for example, pyrrolyl, pyrrolinyl, 
imidazolyl, pyrazolyl, pyricferl, pyrimidyl, 
pyrazinyl, pyridazinyl, triazolyl (e.g., 4H-1,2,4- 
triazolyl, lH-1, 2, 3 -triazolyl, 2H-1, 2, 3 -triazolyl, 
etc.) tetrazolyl (e.g. IH-tetrazolyl, 2H-tetrazolyl, 

35 etc.), etc.; unsaturated condensed heterocyclic 
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group containing 1 to 5 nitrogen atoms, for example, 
indolyl, isoindolyl. indolizinyl, benzimidazolyl, 
guinolyl, isoquinolyl, indazolyl, benzotriazolyl, 
tetrazolopyridazinyl (e.g. , tetrazololl, 5- 
5 bjpyridazinyl, etc.), etc.; unsaturated 3 to 6- 

membered heteromonocyclic group containing an o^Qrgen 
atom, for example, pyranyl, furyl, etc.; unsaturated 
3 to S-membered heteromonocyclic group containing a 
sulfur atom, for exait^le, thienyl, etc.; unsaturated 

10 3- to 6-membered heteromonocyclic group containing 1 
to 2 oxygen atoms and 1 to 3 nitrogen atoms, for 
exairple, oxazolyl, isoxazolyl, oxadiazolyl ( e . g . , 
1,2,4-oxadiazolyl, 1, 3, 4-oxadiazoiyl, 1,2,5- 
oxadiazolyl, etc.) etc.; unsaturated condensed 

15 heterocyclic group containing 1 to 2 oxygen atoms 
and 1 to 3 nitrogen atoms (e.g. benzoxazolyl , 
benzoxadiazolyl , etc.); unsaturated 3 to 6-membered 
heteromonocyclic group containing 1 to 2 sulfur 
atoms and 1 to 3 nitrogen atoms, for example, 

20 thiazolyl, thiadiazolyl (e.g., 1,2,4- thiadiazolyl, 
1,3,4-thiadiazolyl, 1,2, 5 -thiadiazolyl, etc.) etc.; 
unsaturated condensed heterocyclic group containing 
1 to 2 sulfur atoms and 1 to 3 nitrogen atoms (e.g., 
benzothiazolyl , benzothiadiazolyl , etc.) and the 

25 like. Uie term also embraces radicals where 

heterocyclo radicals are fused with aryl radicals. 
Examples of such fused bicyclic radicals include 
benzofuran, benzothiophene, and the like. Said 
heterocyclo radical may have 1 to 3 substituents 
30 such as lower alkyl, hydroxy, oxo, amino and lower 
alkylamino. The term "alkylthio" embraces radicals 
containing a linear or branched alkyl radical, of 
one to about ten carbon atoms attached to a divalent 
sulfur atom. More preferred alkylthio radicals are 
35 -lower alkylthio" radicals having alkyl radicals of 
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one to six carbon atoms. Examples of such lower 
alkylthio radicals are methylthio, ethylthio, 
propylthio, butylthio and hexylthio. The term 
"alkylthioalkyl" embraces radicals containing an 
5 allcylthio radical attached through the divalent 

sulfur atom to an alkyl radical of one to about ten 
carbon atoms. More preferred alkyl thioalkyl 
radicals are "lower alkyl thioalkyl" radicals having 
alkyl radicals of one to six carbon atoms. Examples 
10 of such lower alkylthioalkyl radicals include 

methy 1 thiomethy 1 . The term " cycloalky lalky 1 thio " 
&[cibraces radicals, as 

defined above, attached to an alkylthio radical. 
More preferred cycloalkylalkylthio radicals are 
15 "lower cycloalkylalkylthio" radicals having 

cycloalJqrl radicals of three to six carbon atoms . 
The term "alkenylthio" embraces radicals containing 
a linear or branched alkenyl radical, of tvro to 
about ten carbon atoms attached to a divalent sulfur 
20 atom. More preferred alkenylthio radicals are 

•lower alkenylthio" radicals having alkenyl radicals 
of two to six carbon atoms. The term 
"alkylsulfinyl" embraces radicals containing a 
linear or branched alkyl radical, of one to ten 
25 carbon atoms, attached to a divalent -S(sO)- 

radical. More preferred alkylsulfinyl radicals are 
"lower alkylsulfinyl" radicals having alkyl radicals 
of one to six carbon atoms « Examples of such lower 
alkylsulfinyl radicals include methyl sulfinyl, 
30 ethylsulfinyl/ butylsulfinyl and hexylsulfinyl. The 
term "sulfonyl", whether used alone or linked to 
other terms such as alkylsulfonyl, denotes 
respectively divalent radicals -SO2-. 
"Alkylsulfonyl" embraces alkyl radicals attached to 
35 a sulfonyl radical, where alkyl is defined as above. 
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More preferred alkylsulfonyl radicals are -lower 
alkylsulfonyl- radicals having one to six carbon 
atoms. Examples of such lower alkylsulfonyl 
radicals include methylsulfonyl, ethylsulfonyl and 
5 propylsulfonyl. The -alkylsulfonyl" radicals may be 
further substituted with one or more halo atoms, 
such as fluoro, chloro or bromo, to provide 
haloalkylsulfonyl radicals. The terms -sulfamyl-. 
•aminosulfonyl" and -sulfonamidyl" denote NH2O2S-. 
10 The term "acyl" denotes a radical provided by the 
residue after removal of hydroxyl from an organxc 
acid. Examples of such acyl . radicals include _ 
alkanoyl and aroyl radicals. The terms -carboxy- or 
«carboxyl% whether used alone or with other terms, 
15 such as -carboxyalkyl-. denotes -CO2H. The term 

•carbonyl", whether used alone or with other terms, 
such as -alkoxycarbonyl". denotes -(C=0)-. ibe term 
•alkoxycarbonyl- denotes a radical containing an 
alkoxy radical, as defined above, attached via an 
20 oxygen atom to a carbonyl radical. Examples of such 
•alkoxycarbonyl- ester radicals include substituted 
or unsubstituted methoxycarbonyl, ethoxycarbonyl , 
propoxycarbonyl, butoxycarbonyl and 
hexyloxycarbonyl. The terms -alkylcarbonyl" . 
25 -arylcarbonyl- and -aralkylcarbonyl" include 

radicals having alkyl. aryl and aralkyl. radicals . as 
defined above, attached to a carbonyl radical. 
Examples of such radicals include substituted or 
unsubstituted methylcarbonyl , ethylcarbonyl . 
30 phenylcarbonyl and benzylcarbonyl . The term 

•aralkyl- embraces aryl -substituted alkyl radicals 
and preferably -phenylalkyl" radicals, such as 
benzyl, diphenylmethyl . triphenylmethyl, 
phenylethyl, and diphenylethyl . The aryl in said 
35 aralkyl may be additionally substituted with halo. 
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alkyl. alkoxy, halkoalkyl and haloalkos^. The terms 
benzyl and phenylxnethyl are interchangeable. Ttie 
term "arylalkenyl" exnbraces aryl -substituted alkenyl 
radicals such as phenylallyl. The term 
5 "heteroaralkyl" embraces heteroaryl-substituted 
alkyl radicals, such as pyridtylmethy 1 , 
quinolylmethy 1 , thieny Imethyl , f urylethy 1 , and 
quinolylethyl . The heteroaryl in said heteroaralkyl 
may be additionally substituted with halo, alkyl, 

10 alko^V/ halkoal)Qrl and haloalkoxy. The term 
**aralko^" embraces aralkyl radicals attached 
through an o^Qrgen atom to other radicals^ The'^term 
" aralkoxyalkyl " embraces aralkos^ radicals attached 
through an oxygen atom to an alkyl radical. The 

15 term "arylalkenylojQr" embraces arylalkenyl radicals 
attached through an oxygen atom to other radicals. 
The term " aralkyl thio" embraces aralkyl radicals 
attached to a sulfur atom. The term 
•aralkylthioalkyl" embraces aralkyl thio radicals 

20 attached through a sulfur atom to an alkyl radical. 
The term "heteroaralko^qr" embraces heteroaralkyl 
radicals attached through an oxygen atom to other 
radicals. The term "heteroaralkylthio" embraces 
heteroaralkyl radicals attached through a sulfur 

25 atom to other radicals. The term "aminoalkyl" 
embraces allQrl radicals substituted with amino 
radicals. The term "alkylamino" denotes amino 
groups which have been substituted with one or two 
all^l radicals. Suitable "alkylamino- may be mono 

30 or dialkylamino such as N-methyl amino, N-ethylamino, 
N,N-dimethylamino, N,N-diethylamino or the like. 
The term "alkenylamino" denotes amino groups which 
have been substituted with one or two alkenyl 
radicals, as defined above. The term 

35 •cycloalkylamino* denotes amino groups which have 



PCT/US9M»ni 

W096/24SM 



34 



10 



been substituted with one or two cycloallcyl 
radicals, as defined above. 'Oie term -arylamino- 
denotes amino groups which have been substituted 
with one or two aryl radicals, such as N- 
phenylanino. The -arylamino" radicals may be 
further substituted on the aryl ring portion of the 
radical. The term -aralkylamino" embraces aralkyl 
radicals attached through an nitrogen atom to other 
radicals. The term -heteroaralkylamino- embraces 
heteroaralkyl radicals, as defined above, attached 
through an nitrogen atom to other radicals . The 
terms -N-arylaminoalkylVand •N-aryl-N-alkyl- _ 
aminoalkyl- denote aminoalkyl groups which have been 
substituted with one aryl radical or one aryl and 
15 one alkyl radical, respectively. Examples of such 
radicals include N-phenylaminometlvl and N-phenyl-N- 
metlvlaminomethyl. The term -aminocarbonyl- denotes 
an amide group of the formula -C{=0)NH2. The term 
-alkylaminocarbonylalkoxy- denotes an aminocarbonyl 
0 group which has been substituted with one or two 
alkyl radicals on the amino nitrogen atom, attached 
to an alkoxy radical. The term 
- -alkylaminocarbonylalkylthio- denotes an 

aminocarbonyl group which has been substituted wxth 
5 one or two alkyl radicals on the amino nitrogen 

atom, attached to an alkylthio radical. The term _ 
-arylcarbonylalkoxy- embraces radicals having one or 
more arylcarbonyl radicals attached to an alkoxy 
radical. The term -arylcarbonylalkylamino" embraces 
JO radicals having one or more arylcarbonyl radicals 
attached to an alkylamino radical. The term 
-arylcarbonylalkylthio- embraces radicals havxng one 
or more arylcarbonyl radicals attached to an 
alkylthio radical. The term "alkoxycarbonylalkoxy" 
35 embraces radicals having one or more alkoxycarbonyl 
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radicals attached to an alkoxy radical. The term 
"alkoxycarbonylalkylamino" embraces radicals having 
one or more alko^carbonyl radicals attached to an 
alkylamino radical. The term 
5 "alko^^carbonylaHQrithio" embraces radicals having 
one or more alkoxycarbonyl radicals attached to an 
alkylthio radical. The term 

"alkylcarbonylaminoallQ^l" embraces radicals having 
one or more alkyl radicals attached to a carbonyl 

10 radical further attached to an aminoalkyl radical. 
The term "alkylaminoalkyl* embraces radicals having 
V— one or more alkyl radicals attached to "an ^amihoalkyl 
radical. The term " aryloxyalky 1 * embraces radicals 
having an aryl radicals attached to an alkyl radical 

15 through a divalent oxygein atom. The term 

*arylthioalkyl" exnbraces radicals having an azyl 
radicals attached to an alkyl radical through a 
divalent sulfur atom. The term 

"aD^lcarbonyloxyalkyl" embraces radicals having one 
20 or more alkylcarbonyl radicals attached through any 

oxygen atom to an alkyl radical. 

The present invention coznprises a 

pharmaceutical composition comprising a 

therapeutically-ef fective amount of a compound of 
25 Formula I in association with at least one 

pharmaceutlcaily-acci^ carrier, adjuvant or 

diluent. 

The present invention also conprises a method 
of treating inflammation or inflammation-associated 
30 disorders in a subject, the method coirprising 

treating the subject having such inflammation or 
disorder with a therapeutically-ef fective amount of 
a compound of Formula I. 

Also included in the family of compounds of 
35 Formula I are the stereoisomers thereof. Conpounds 
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of the present invention can possess one or more 
asymmetric carbon atoms and are thus capable of 
existing in the form of optical isomers as well as 
in the form of racemic or nonracemic mixtures 
5 thereof. Accordingly, some of the compounds of this 
invention may be present in racemic mixtures which 
are also included in this invention. The optical 
isomers can be obtained by resolution of the racemic 
mixtures according to conventional processes, for 
10 exanple by formation of diastereoisomeric salts by 
treatment with an optically active acid or base. 
Examples of appropriate acids are tartaric, 
diacetyltartaric, dibenzoy Itartaric , 
ditoluoyltartaric and camphorsulfonic acid and then 
15 separation of the mixture of diastereoisomers by 
crystallization followed by liberation of the 
optically active bases from these salts. A 
different process for separation of optical isomers 
involves the use of a chiral chromatography column 
20 optimally chosen to maximize the separation of the 
enantiomers. Still another available method 
involves synthesis of covalent diastereoisomeric 
molecules by reacting an amine functionality of 
precursors to compounds of Formula I with an 
25 optically pure acid in an activated form or an 
optically pure isocyanate. Alternatively, 
diastereomeric derivatives can be prepared by 
reacting a carbo:^! functionality of precursors to 
con«>ounds of Formula i with an optically pure amine 
30 base. The synthesized diastereoisomers can be 
separated by conventional means such as 
chromatography, distillation, crystallization or 
sublimation, and then hydrolyzed to deliver the 
enantiomerically pure cooipound. The optically 
35 active compounds of Formula I can likewise be 
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obtained by utilizing optically active starting 
materials. These isomers may be in the form of a 
free acid, a free base« an ester or a salt. 

Racenic alcohol -containing coinpoiinds may be 
5 resolved to their single enantiomers by the 
following procedure. Treatment of the racemic 
alcohols with an acetylating agent, such as vinyl 
acetate or isopropenyl acetate, in the presence of 
an appropriate enzyme results in the selective 
10 acetylation of one of the constituent enantiomeric 
alcohols, leading to a crude product consisting of 
" essentlalTTy . 
Appropriate enzymes include, but are not limited to, 
lipases (such as AMANO Lipase PS30) , cholinest erases 
15 and proteases . The reaction may be monitored to 

complete acetylation of one of the enantiomers using 
HPLC. The enantiomerically pure alcohol may be 
separated from enantiomerically pure acetate by 
column chromatography. Saponification of the 
20 acetate using aqueous base provides the other 
enantiomerically pure alcohol. 

Alternatively, alcohols can be resolved via 
procedures outlined in E. Eliel and S. Wilen, 
Stereochemistry of Organic compounds, 337-340 
25 (1994) . 

Also included in the family of compoxinds of 
Formula I are the pharmaceutically-acceptable salts 
thereof. The term "pharmaceutically-acceptable 
salts" embraces salts commonly used to form alkali 
30 metal salts and to form addition salts of free acids 
or free bases. The nature of the salt is not 
critical, provided that it is pharmaceutically- 
acceptable. Suitable pharmaceutically-acceptable 
acid addition salts of compounds of Formula I may be 
35 prepared from an inorganic acid or from an organic 
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acid, Exan«)les of such inorganic acids are 
hydrochloric, hydrobromic , hydroiodic, nitric, 
carbonic, sulfuric and phosphoric acid. Appropriate 
organic acids may be selected from aliphatic, 
5 cycloaliphatic, aromatic, araliphatic, heterocyclic, 
carboxylic and sulfonic classes of organic acids, 
example of which are formic, acetic, propionic, 
succinic, glycolic, gluconic, lactic, malic, tartaric, 
citric, ascorbic, glucuronic, maleic. fumaric. pyruvic. 
10 aspartic. glutamic, benzoic, anthranilic. mesylic. 

salicyclic. p-hydroxybenzoic , phenylacetic, mandelic, 
..embpnic_(pamoic), ethanesulfonic, 
benzenesulfonic, pantothenic, toluenesulfonic, 2- 
hydroxyethanesulfonic, sulfanilic, stearic, 
15 cyclohexylaminosulfonic. algenic. p-hydroxybutyr ic . 

salicylic, galactaric and galacturonic acid. Suitable 
pharmaceutically-acceptable base addition salts of 
compounds of Formula I include metallic salts made f rcxm 
aluminum, calcium, lithium, magnesium, potassium, 
20 sodium and zinc or organic salts made from N,N'- 
dibenzylethylenediamine. chloroprocaine, choline, 
diethanolamine. ethylenediamine, meglumine {N- 
methylglucamine) and procaine. All of these salts may 
be prepared by conventional means from the 
25 corresponding compound of Formula I by reacting, for 
-example, the appropriate acid or base with the compound 
of Formula I. 

gVMTHRTTC PRQCBPPBBS 

30 w • ^ 

The compounds of the invention can be synthesized 

according to the following procedures of Schemes l- 

VIII, wherein the r1-R« substituents are as defined for 

Formula I-II, above, except where further noted. 

35 
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Scheme Z 



R^CHO 



10 



1) TMSCN, Znl2 

2) Base 

3) R3CH2X (2) 



R2NH(OCH3)2 



1) NaH 

2) r2CH2CCNH2 



Rl^N^R^ 

R^ is halo 
6 

Rl-^N^R^ 



Halog^ation 



H 



RX 



Ag2C03 



15 



is alko^v, aralko^v, etc. 

7 

Scheme I shcfws the multi-step method to form the 
2,3-stibstituted pyridines 6 of the current invention. 
In step 1/ a silylating agent such as trimethylsilyl 
cyanide to a substituted aldehyde 1 (R^CHO) in a 
solvent such as dichloromethane. After the addition is 
conplete, zinc iodide is added to give the protected 
ketone. The protected ketone is added to a solution of 
base such as a lithium amide reagent (i.e. lithium 
bis (trimethylsilyl) amide) in an appropriate solvent 
such as tetrahydrofuran. After stirring, a solution of 
the halo compound 2 (where X is halo) in an iappropriate 
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solvent., such as tetrahydrofuran. is added. Treatment 
with aqueous hydrochloric acid followed by treatment 
with aqueous base, such as sodium hydroxide, to yield 
the ketone 3. In step 2, a solution of ketone 3 from 
step 1 in an appropriate solvent such as 
dimethylformamide is added to a formamide dimetlyl 
acetal (where R is methyl) . The resulting mixture is 
stirred to give the protected 3-amino-prop-2-en-l-one 
4. In step 3. 3-amino-prop-2-en-l-one 4 from step 2 is 
added to sodium hydride in mineral oil in a solvent 
such as dimethylformamide, followed by an acetamide and 

an alcphol. such as methanol, in dimethylformamide. ^ 

After heating to about 70*C, the 1,2-dihydro- 
oxopyridine 5 is isolated. In step 4. a mixture of the 
1,2-dihydro-oxopyridine 5 from Step 3 and a 
halogenating reagent such as phosphorous osQrchloride is 
heated in a boinb to about 200«C to give the desired 2- 
halopyridines 6 of the present invention, where R is 
chloro. Oxopyridine 5 can be converted to alkoxy, 
aralkoxy and alkenyloxy substituted pyridine by ^ 
treating with silver carbonate and an organohalide (R X) 
in a solvent such as acetone or dimethylformamide to 
give the 2, 3 -substituted pyridines 7. 

Alternatively, halo compound 2 can be prepared by 
treating a corresponding alcohol with a halogenating 
agent. -such as thionyl chloride. 
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H 



8 



Scheme II 



Hydrolysis 




halogenation 



I 

H 

10 



Synthetic Scheme II describes the three step 
preparation of 2-halopyridines from the oxo- 
pyridinecarbonitriles 6 (corresponding to oxopyridine 5 
where is cyano) . In step 1, the oxo-3- 

10 pyridinecarbonitrile 8 is hydrolyzed by treating with a 
strong acid such as 85% sulfuric acid and heating at a . 
high temperature, such as about 200*C to give the 
oxopyridine-3-carboxylic acid 9. In step 2, the oxo-3- 
pyridinecarboxylic acid 9 from Step 1 is decarboxylated 

15 such as 1:^ heating at a high temperature such as about 
330*C to give the 1,2-dihydro-oxopyridine 10. In step 
3, the 1, 2-dihydro-oxopyridine 10 from Step 2 is 
halogenated with a reagent such as phosphorous 
oxychloride and heating in an autoclave at a high 

20 temperature, such as about 200*C, to give the desired 2- 
halopyridines 11 of the present invention. 
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Alternatively, the l,2-dihydro-oxopyridine 10 can be 
halogenated by treatment with a halogenating agent such 
as phenylphosphonic dichloride at an elevated 
ten«>erature. A suitable temperature for this reaction 
5 is 200". 
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Scheme III 




15 



Scheme III details the synthesis of 
antiinflammatory pyridines of the present invention 
from 2-halopyridines 12 (where X is halo such as 
chloro) . 2-Allvlthiopyridines 13 can be prepared by 
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adding a thiolating reagent, such as sodium 
thiomethoxide, to a solution of 2-halopyridine 12 in a 
solvent, such as dimethylformamide. Alternatively, the 
halopyridines 12 can be converted to azidopyridines 14 . 
by adding sodium azide to a solution of 2-halopyridine 
12 in a solvent, such as dimethylformamide, and heating 
at a tenperature of about 100»C. Alkoseypyridines 15 can 
be prepared from halopyridines 12 in two steps. Sodium 
is first dissolved in an alcohol to form an alkoxide 
anion. After dissolution is complete, 2 -halopyridines 
12 are added as a solid, and the resulting mixture is 
stirred at reflux to yield the alkoxypyri dines 15. 
Aminopyridines is" can be' prepared from halopyridines 12 
by direct aminolysis with an appropriate amine and 
heat. Additionally, aminopyridine 16 (R' and R" = H) 
can be prepared from azidopyridines 14 by catalytic 
hydrogenation with a catalyst such as 10% palladium on 
carbon or by reaction with a reagent such as 
triphenylphosphine followed by hydrolysis with water. 

Scheme IV 



"^^^ Ml oxidation^ HaC^-Y^ 



Het k^^^Het 



17 18 

Scheme IV shows a method to form the 
alkylsulfonylphenyl substituted pyridines 18 of the 
current invention by oxidation of alkylthio or 
alkylsulfinyl derivatives 17. Aqueous hydrogen 
peroxide (30%) is added to a suspension of a 
(methyl thio) phenyl substituted pyridine 17 in acetic 
acid. The mixture is stirred while heating to about 
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lOO'C for about 2 hours. Alternatively, rn- 
chloroperojcybenzoic acid (MCPBA) , and other oxidizing 
agents can be used to fom the sulfonyl radicals 16. 

Scheme V 



8 

Bst-Ar— S-CB3 



19 



1. Base, THF. -78**C^ 

2. B(R)3, A 

3. H2NOSO3H, 

NaOAc. H2O 



1. Base. THF, -78"C 

2. 0*C, (PhS02)2NF 



O 
II 

li 

o 
ao 



II 

O 
21 

Synthetic Scheme V shows the three step procedure 
10 used to prepare sulfonamide antiinflammatory agents 20 
and the two step procedure used to prepare f luoromethyl 
sulfone antiinflammatory agents 21 from their 
corresponding methyl sulfones 19. In step one, THF 
solutions of the methyl sulfones 19 at -78*^0 are 
15 treated with an alkyllithiiam reagent, e.g., 

methyllithium, n-butyllithium, etc. In step two, the 
anions generated in step one are treated with an 
organoborane , e.g., t rietlvlborane , tributy Iborane , 
etc., at then allowed to warm to ambient 

20 teitperature prior to stirring at reflux. An 

alternative to the boron chemistry involves rocan 
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ten«)erature alkylation, such as with 
haloalkyltrialkylsilanes, followed by treatment with 
silylalkyl-elimination agents. In step three, an 
aqueous solution of sodium acetate and hydrojcylamine-0- 
sulfonic acid is added to provide the corresponding 
sulfonamide antiinflammatory agents 20 of this 
invention. Alternatively, the anion solutions 
generated in step one may be wanned to O^C and treated 
with N-fluorodibenzenesulfonamide to provide the 
corresponding fluoromethyl sulfone antiinflammatory 
agents 21 of this invention. 
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Scheme VI 



'XT' 



Acid chloride 



Reduction 



23 



a4 



32 



25 



Halogenaclon 



HNR'R- 



CHF2 



Reducing 
agent 



26 



Reduction 



(for Y « NR-) 



R^^^^^^"20H R^^^^x^^CHzX RLx^!s^CH2W • 

11 ^ HalogenatiqiL li R'YH ^ li ^1 



1 J Hii2iS2s£i3B. T T .Hx 



37 



at 



29 



Base 



CH2OR' 



$0 



5 Synthetic Scheme VI shows the procedure used to 

pr^are 3-alkylcarbonylandnoallvl pyridine 
antiinflammatory agents 24, 3-haloalkyl pyridine 
antiinflammatory agents 26, 3-hydroxyalkyl pyridine 
antiinflammatory agents 27, heteroatom substituted 3- 
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alkyl pyridine antiinflanroatory agents 29 and 3- 
aryloxyalkyl pyridine antiinflammatory agents 30 from 
the corresponding carbonit riles 22. The 3- 
aljcylcarbonylaminoall^l pyridine antiinflanroatory 
5 agents 24 (where R' is alkyl) are prepared in a two 

step procedure from the carbonitriles 22. in step one, 
the carbonitrile 22 is reduced using reducing agents, 
such as diisobutyl aliiminum hydride (DIBAL) in a 
solvent such as toluene or boranes in a solvent such as 
10 tetrahydrofuran, at room ten^jerature or reflux to form 
the aminoalkyl 23. Additional reducing reagent may be 
added to the solution. In step two, an acid chloride 
is addedTto the aminoall^l 23 in a solvent such as 
ethyl ether or tetrahydrofuran and stirred to form the 
15 alkylcarbonylaminoalkyl pyridines 24. The 3-haloalkyl 
pyridine antiinflammatory agents 26 are prepared in a 
two step procedure from the carbonitriles 22. In step 
one, the carbonitriles 22 are reduced using agents, 
such as diisobutyl aluminum hydride (DIBAL) in a 
20 solvent such as toluene, at room tenperature to form 

the aldehydes 25. The 3-hydroxyal)cyl pyridines 27 also 
can be isolated from this reaction. In step two, a 
halogenating agent, such as diethylamino sulfur 
trifluoride (DAST) is added to the aldehyde 25 to form 
25 the haloallqrl pyridines 26 . Reduction of aldehydes 25 
with agents such as diisobutyl aluminum hydride (DIBAL) 
followed by methanol and water in methanol to yield the 
3-hydroxyallcyl pyridines 27. Conpound 27 is 
convertible to allcoxyalkyl, allcylcarbonyloxyallcyl and 
30 aralkoxyalkyl compounds 30 by sequential treatment 
first with a base and then with an alkyl, acyl or 
arallvl halide. An example of a suitable base is 
sodium hydride. Examples of alkyl and aralkyl halides 
are methyl iodide and benzyl chloride. Alternatively, 
35 conpound 27 may be converted to the haloall<yl compound 
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28 using a suitable halogenating agent, such as thionyl 
chloride. Under such circumstances, the hydrochloride 
salt may be isolated. This in turn may be converted to 
coitpoxands 29 by reaction with the appropriate alcohol, 
5 thiol, or amine. It may be advantageous to carry out 
this reaction in the presence of a base. Examples of 
suitable alcohols are methanol, ethanol, benzyl alcohol 
and phenol. Examples of suitable thiols are n-butyl 
mercaptan, benzylthiol and thiophenol. Exanqples of 

10 suitable amines are dimethylamine, benzylamine, N- 
methylbenzylamine, aniline, N-methylaniline and 
dipHehy lamine . Exanples of suitable bases are sodium 
hydride and potassium carbonate. Alternatively, amines 
are accessible by reaction of aldehyde 25 with a 

15 primary or secondary amine in the presence of a 

reducing agent. Exaiqples of suitable primary amines 
are methyl amine and ethylamine. An example of a 
suitable secondary amine is dimethylamine . Suitable 
reducing agents include sodium cyanoborohydride and 

20 sodixun borohydride. 
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Scheme VII 




31 




Rl = alkyl. haloalkyl 

5 Scheme VII describes the synthesis of confounds 

where R^ of Formula I is alkyl or haloallq^l . 
Intermediate 4 from Scheme I is reacted with the 
enolate anion of a ketonitrile generated by reacting 
the ketonitrile with a base, such as sodium hydride. 
10 Suitable ketonitriles are cyanoacetone and 

cyanotrifluoroacetone (R^ = CH3 or CF3, respectively, in 
Scheme VII). The resulting 1,5-diketone 31 is cyclized 
to pyridine 32 iv reaction with aiononia. 
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Scheme VIII 




5 Synthetic Scheme VIII describes the synthesis of 

alcohols 33 £roin aldel:Qrdes 25 (Scheme VI) . 

Nucleophillic addition via alkyllithium reagents (R'Li) 

» 

and grignard reagents (R'MgX), and the like, yields the 
appropriate alcohols 33. 

10 The following exanples contain detailed 

descriptions of the methods of preparation of compounds 
of Formula I-II. These detailed descriptions fall 
within the scope, and serve to exemplify, the above 
described General Synthetic Procedures which form part 

15 of the invention. These detailed descriptions are 
presented for illustrative purposes only and are not 
intended as a restriction on the scope of the 
invention. All parts are by weight and temperatures 
are in Degrees centigrade unless otherwise indicated. 

20 All compounds showed NMR spectra consistent with their 
assigned structures. 
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Example 1 




2-Chloro-6 - {4-fluoropli«nyl) -5-14- 
(■ethyl8ul£onyl ) phenyl] pyridine 



i gi-«»r> li Pi>«>oai-atipn r>f U-f liinrnnhBnvl) -2- 

10 To a solution of 50.0 g (403 mMol) of 4- 

fluorobenzaldehyde in 100 ml of dichloromethane 
stirring in an ice bath under nitrogen was added 
dropwise 54 ml (40 g. 403 inMol, 1.0 eq) of 
trimethylsilyl cyanide. After the addition was 

15 complete, 10 mg of anhydrous zinc iodide was added, and 
stirring continued overnight vhile the mixture warmed 
to room tein)erature. The solvent was removed by 

distillation under reduced pressure, and continued 

distillation under high vacuum gave (4-fluorophenyl)-2- 

20 trimethylsilyl-ethanenitrile (82.2 g) as a very pale 
straw yellow riqiiid: b.p. Sl-x: Tl Smr. 

jgr«*n 2; Prpnarat.^ on of (4- 

TO a solution of 50.0 g (325 nMol) of 4- 
(methylthio) benzyl alcohol in 350 ml of toluene 
stirring at room ten5>erature under nitrogen, was added 
5 drops of pyridine, and then 28.4 ml (46.4 g, 390 
lUMol, 1.2 eqs) of thionyl chloride was added dropwise. 
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After 3 hours / ice water was added and the mixture was 
stirred for 20 minutes. The mixture was transferred to 
a separatory funnel and shaken thoroughly. The organic 
layer separated cuid was dried over sodium sulfate, 
5 filtered, and evaporated. Distillation of the residue 
under reduced pressure gave (4- 

methy Ithiophenyl) chloromethane (50.54 g) as a colorless 
liquid: b.p. 89-95*C (1 mm) . 

10 gt:ep 3: Preparation of l-{4"fluQrQPhenYll-2-(4- 
methyl thiw^ ethan-l^^^^ 

To 321 ml of a 1.0 M solution of lithium 
bis (trimethylsilyl) amide in tetrahydrofuran (containing 
321 mMol, 1*1 eqs) along with an additional 200 ml of 

15 dry tetrahydrofuran stirring at -70*C, was added 
dropwise a solution of 65*1 g (292 onMol) of (4- 
fluorophenyl)-2-trimethylsilyl-ethanenitrile from Step 
1 in 100 ml of tetrahydrofuran. After stirring for 1 
hour, a solution of 50.5 g (292 nMol, 1.0 eq) of (4- 

20 methylthiophex^l) chloromethane from Steg 2 in 100 ml of 
tetrahydrofuran. The mixtiire was stirred overnight 
while warming to room temperature. To the mixture was 
then added 300 ml of 3N aqueous hydrochloric acid, and 
the resulting two phase mixture was stirred for 6 

25 hours. The layers were separated, and the organic 

layer evaporated. The residue was taken up in 400 ml 
of dichloromethane, 250 ml of 2N aqueous sodium 
l^rdroxide was added, and the resulting two phase 
mixture was stirred rapidly overnight. The organic 

30 layer was separated and 100 ml of dimethyl formamide 
were added. The solution was dried over sodium 
sulfate, filtered, and evaporated to give a yellow 
solid. Crystallization of the crude intermediate from 
ethyl acetate/toluene gave l-(4-fluorophenyl) "2- (4- 
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methylthiophenyl)ethan-l-one as white plates (25.8 g) - 
concentration of the filtrate followed by trituration 
of the residue gave an additional 15.7 g of white 
crystals . 

ct-^n A'. pror^^^^Hnn f^f 1 - fM.N-dimPt-hvl amino) -3- (4- 

f iMnrnnhp n yi ^ -'>- ri-merhvl thi onhenvl )prQP- l - 

on-1-one 

TO a solution of 25.8 g (99.2 itMol) of l-(4- 
f luorophenyl) -2- (4-inethylthiophenyl ) ethan-l-one from 
Step 3 in 200 ml of dimethyl forraamide was added 33 ml 
(30 g, 250 nMol) of dimethy-Lforroamide dimethyl acetal. 
The resulting mixture was stirred at 90«C for 2 hours. 
Evaporation of the volatiles gave 1-(N,N- 
dimethylamino) -1- {4-f luorophenyl) -2- (4- 
methylthiophenyl)prop-l-en-3-one as a yellow solid 

(32.5 g) . 

f li mrnr^*"'"^'' ^ -q- r^ - «-hintnhpnvl l -2-qxq- 

py^^ i ti^- 3 -rarhon 1 tr i le 
TO 1.45 g of 60% dispersion of sodium hydride in 
mineral oil (containing 869 mg. 36.2 mMol). -washed once . 
with hexane, in 20 ml of diy dimethylformamide, was 
added dropwise a solution of 9.42 g (29.9 mMol) of 1- 
(N.N-dimethylaminO) -1- (4 =f luorophenyl) -2- (4- 
roethylthiophenyl)prop-l-en-3-one from Step 4, 
cyanoacetamide (2.59 g. 30.3 ffiMol) , and 2.9 ml of 
methanol in 50 ml of dimethylformamide. After the 
) addition was coii«>lete. the resulting dar)c solution was 
stirred overnight at 70-80»C. After cooling, the 
mixture was added in portions to 500 ml of IM aqueous 
sodium dihydrogen phosphate, producing a yellow solid. 
The solid was filtered, washed with water, and dried to 



W096/24SM PCTAJSMAIllll 

55 

give 9.24 g of l,2-dihydro-6-(4-fluorophenyl)-5- [4- 
(methylt:hio)phenyll -2-oxo-Eyridine-3-carbonitrile. 

gt-pp 6' Preparation of l>2-djihydrQ"6- (4- 
5 f luorophenvl) "5" f 4- (methvlsul fonyl) phenyl 1 -2- 

QXQ-pyridine-3-carbonitrile 
To a suspension of 6 .62 g (19 •? rrtMol) of 1,2- 
dihydro-6- (4-fluorophenyl) -5- [4- (metlylthio) phenyl] -2- 
oxo-pyridine-3-carbonitrile from Step 5 in 53 ml of 
10 acetic acid was added 8.3 ml of 30% aqueous hydrogen 
^peroxide. The m^^^ stirred while heating to 

lOO^C and so maintained for 2 hours. ^ After cooling, the 
mixture was poured into 350 ml of cold water producing 
a solid. The solid was filtered, washed with water, 
15 and air dried to give l,2"dihydro-6- {4-fluorophenyl) -5- 
[4- ( methylsulfonyl) phenyl] -2 -oxo-pyridine-3- 
carbonitrile, 6.47 g, as a light tan powder. 

grpp 7= Preparation of 6-(4-fluQrQPhenYl)"li2- 
20 dihydro-5- f 4- (methyl sulfonyDphenvn -2-qxp- 

pyridine-3-carbQxylic acid 
A mixture of 6- (-4-fluorophenyl) -l,2-dihydro-5-l4- 
(methylsulfonyl)phenyl] -2-oxo-pyridine-3-carbonitrile 
of Step 6 {6.47g, 17.6 mMol) and 85 ml of 85% sulfuric 
25 acid was stirred-while heating to 200**C and so 

maintained for ten minutes. The mixture was cooled, 
poured into ice and diluted with water. The resulting 
solid was filtered, washed with water, and dried to 
give 6- (4-f luorophenyl) -1, 2-dihydro-5- [4- 
30 (methylsulfoivl ) phenyl ] -2-oxopyridine-3-carboxy lie acid 
(6.53 g). 
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<;i-gn 8; Pr-«.r>arar io n fi- ( A-f liinrnnhenvH -1 . 2- 

[4- '"»«>«->'vlsii1 fnnvl )Dhftnvn -2- 
r»vr>t^ridlne 
6 - ( 4 -Fluoropheny 1 ) -1 , 2-dihydro- 5 - [ 4 - 
5 (methylsulfoiiyl)phenyll-2-oxopyridine-3-carboxylic acid 
from Step 7 (4.14 g, 11.4 mMol) was heated with 
stirring to about 325T until melted, and then at 330»C 
until gas evolution ceased. The material solidified 
upon cooling to give 6- (4-fluorophenyl) -l/2-dihydro-5- 
10 l4-(methylsulfonyl)phenyl]-2-oxopyridine as a black 
solid. 



f 4- ^mp^hv^ eni fonvi tnhPTTvl Invridine 
15 A mixture of 1.00 g (2.92 WMol) of 6-(4- 

f luorophenyl) -1. 2-dihydro-5- [4- (methylsulfonyl)phenyl] - 
2-oxopyridine from Step 8 and 25 ml of phosphorous 
oxychloride was heated in a bomb to 200«C and maintained 
for 3 hours. After cooling, the mixture was evaporated 
20 to dryness. Chromatography of the residue over silica 
gel using 50% ethyl acetate/hexane as eluent gave 2- 
chloro-6- (4-fluorophenyl) -5- 14- 

(methylsuiTonyl)phenyllpyridine (211 mg) as a pure 
white crystalline solid: m.p. 192«C (DSC) . Anal. Calc'd 
25 for C18H13C1FN02S.1/4 H2O (MW 366 .33 ) : C, 59.02; H, 
3.58; N, 3.82. Found: C, 58.68; H, 3.65; N, 3.86. 

Example 2 

CH3S02^w,^^S 
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6 - ( 4 - P luorophenyl ) -2 -methoxy- 5 - [ 4 - 
( me thylBulfonyl) phenyl] -pyridlne-3-carbonitrile 

5 c jYfr - Prepara^ inn of 1> rrJ.tJ-dimfif hvlaminQ) -3- (4- 
f 1 unrnphpnvl) f 4- (metihvl r.hio) Phenyl 1 prop-l- 

TO a 500 ml 2-necked flask fitted with a 
thermometer and magnetic stirrer was added 20 g (76.9 

10 nMol) of l-(4-fluorophervl)-2-(4- 

(methylJthi^o)pheivl) eth 1' Step. 3, ^ 

g (154 rtMol) of dimethyl formamide dimethyl acetal and 
50 ml dry dimethyl formamide (DMF) ♦ The reaction 
mixture was heated to TS^'C for 3 hours, cooled to room 

15 temperature and evaporated to dryness and to recover 
26.1 g a yellowish orange solid. 

c^^-op 7r Prepriration of 1 , 2-dihvdrQ-6" ( 4- 

f lunrophen yl ) - 5 > f 4 - (me thvl thio ) nhenvl 1 - 2 - 

20 oxo>pvridiTi^«-^-garhonitrile 

A solution of 26.1 g of 1- (N,N-dimetlylamino) -3- 
( 4 - f luoropheny 1 ) - 2 - [ 4 r_(me thy 1 thio ) phenyl ] prop- 1 - en- 3 - 
one (Step 1), 200 ml of dry DMF, 7.2 g (8,6 irMol) of 
the cyanoacetamide and 8 ml methanol was transferred to 

25 a-dropping funnel- This solution was added dropwise to 

a slurry of 4.0 g of sodixim hydride in 100 ml of DMF in 
a 3 -necked round bottom flask with a magnetic stirrer 
and cooled with an ice bath. The temperature reached 
to 25*C. After complete addition of the reactants the 

30 mixture was heated to 80^*0 for 4 hours, copied and 
poured into one liter of 1 M NaH2P04 to give an 
insoluble yellow solid which was washed with water and 
air dried to yield 24.5 g of a yellow powder (95%) . 
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^. PrAn;.r;>t:ion of 1 ■ ?-dihYflrO-fi- ( 4' 

f T,mT-nnh«>nY l ) f^- ^mo^H^/^ siilfowl 1 nhftnvl 1 -2- 
nrn-TTy^ < n a--^ - rarboni tr ile 
TO a mixture of l,2-dihydro-6- (4-fluorophenyl) -5- 
5 [4- (methylthio) phenyl] -2-oxo-pyridine-3-carbonitrile 
(Step 2) (24.5 g, 72.9 rrtMol) and 200 ml acetic acid in 
a 1000 ml flask with a magnetic stirrer was added 30 ml 
of 30% hydrogen peroxide. The mixture was heated 5 
hours at lOO'C. After cooling to room temperature, an 
10 insoluble yellow precipitate was filtered, washed with 
acetic acid and dried in vacuo (0.1 mm Hg) at 60»C to 

-'^-£^e-i8;"5""g""{69*) of a yellow powder:- m. p.- 294.5== 

295. 5»C. 

15 t^^pr^ 4; pr'^paratig n fi- (4-f T»n-rnnhf>nvn -2-Tner.hOXV-, 

g- f i| - frnf rK"" ^"^ ^""^^ ^ nh«»m^1 1 -nvri di ne-3 - 

A mixture of 0.34 g (0.92 rtMol) of 1.2-dihydro-6- 
( 4-fluorophenyl) -5- [4- (metl^lthio) phenyl! -2-oxo- 

20 pyridine-3-carbonitrile (Step 3) in 10 ml of EMP and 

0.33 g of K2C03 and 2 ml of iodomethane, was stirred at 
room temperature over the weekend. The reaction 
mixture was-diluted- with 75 ml of water and extracted 
with dichloromethane (4x25 ml). The combined organic 

25 layers were extracted once with 50 ml of 10% NaOH 
solution then once with brine, dried over MgS04 and 
evaporated to dryness. The residue was purified by 
HPLC to give two fractions. The first fraction was the 
desired product: m.p. 202.5-204'»C. 



30 



Example 3 



WOK/24S84 



PCT/DS9«01111 




2-Bromo-6- (4-£luorophenyl)-5- [4- 
(sietbyl8ul£o&yl ) phenyl ] - 
pyridine- 3 -carbonitr lie 

A mixture of l,2-dihydro-6- (4-f luorophenyl) -5- 14- 
(methylsulfonyl)phenyl]-2-oxo-pyridine-3-carbonitrile 
(Example 2, Step 3) (0.66 g, 1-81 mMol), 12 ml of 
l,2,4-trimethylben2ene, 1.0 g of KBr, and 5 g of PBrs 
was heated to 80**C for 2 hours and then to 180*C 
overnight. The reaction mixture was cooled to room 
tentperature and stirred with 75 ml of water for 1 hour. 
The organic portion was extracted into dichlorome thane. 
The dichloromethane extract was washed once with brine, 
dried over MgS04, and evaporated to dryness. The 
residual oil was purified by HPLC to give 0.55 g (72% 
yield) of solid: m.p. 229. 5-231. 5*'C. 

Example 4 




6- (4-Fluoropbeayl) -5- 14- (me thylsulfonyl) phenyl] - 
2 -phenyl -pyridine*3-carbonitrile 
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TO a mixture of 0.1 g (0.23 mMol) of 2-bromo-6" (4- 
f luorophenyl) -5- [4- (methylsulfonyl ) phenyl ) -pyridine-3-" 
carbonitrile (Example 3), 10 nd of toluene and 4 ml of 
5 ethanol was added 34 mg (0.28 inMol) of phenylboric acid 
and a solution of 71 mg (0.52 roMol) of K2CO3 in 1 ml 
water. To the resulting reaction mixture was added 18 
mg of tetrakis(triphenylphosphine) palladium. The 
mixture was held at reflux overnight, cooled to room 

10 temperature r poured into 75 ml of water and extracted 
with dichloromethane . The combined organic solutions 
were washed once with- 10% NaOH solution, once_with 
brine, dried over MgS04 and evaporated to dryness to 
give a yellowish oil which crystallized upon standing. 

15 Trituration with ether gave 74.5 mg (76%) of a white 
powder: m.p. 230-231®C. 
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Example 5 




5 5 - [4- (Methylsulfonyl) phenyl] -2-iBethylthlo-6- [4- 
(methyljthio) phenyl Ipyri^ 

To a solution of 2-chloro-6- (4-f luorophenyl) -5- (4- 
(methylsulfonyl) phenyl] pyridine (Example 1) (296 mg, 

10 0,818 itiMol) in 4 ml of dry dimethyl formamide was added 
172 mg (2,45 mMol) of sodium thiomethoxide. The 
mixture was stirred at 80*C overnight. An additional 
115 mg (1.64 mMol) of sodium thiomethoxide was added, 
and stirring continued at lOO'C for 3 hours. After 

15 cooling, the mixture was partitioned between ethyl 

acetate and water, the aqueous layer further extracted 
twice with dichloromethane, the combined organic 
extracts dried over sodium sulfate, filtered, and 
evaporated. Chromatography of the residue over silica 

20 gel using 40% ethyl acetate/hexane gave 5-14- 
(methylsulfonyl) phenyl] -2-methylthio-6- [4- 
(metiiylthio) phenyl] pyridine (172 mg) as a pure white 
crystalline solid: m.p. 175*C (DSC). Anal. Calc'd for 
C20Hi9NO2S3»l/4 H2O (MW 406.07) : C, 59.16; H, 4.72; N, 

25 3.42. Found: C, 59.05; H, 4.78; N, 3.39. 
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Example 6 




2-Azido-6- (4-£luorophenyl) -5- [4- 
(methylBulfonyl) phenyl] pyridine 

A solution of 1.00 g (2.76 roMol) of 2-chloro-6- (4- 
f luorophenyl) -5- [4- ( me thy Isulfonyl) phenyl] pyridine 
(Example 1) and 539 mg (8.29 rtMol) of sodium azide in 
15 ml of dimethyl formamide was stirred in an oil bath 
at lOO^C for two days. After cooling, the mixture was 
partitioned between dichloromethane and water. The 
aqueous layer was further extracted with 
dichloromethane, the combined organic extracts were 
dried over sodiiim sulfate, filtered, and evaporated. 
Chromatography of the residue over silica gel using 
ethyl acetate as eluent gave the title compound (37 6 
mg) as a pale yellow crystalline solid: m.p. 229**C 
(DSC). Anal. Calc'd for Ci8Hi3N402S*l/4 H2O (MW 372.89): 
C, 57.98; H, 3.51; N, 15.03. "Found: C, 58.35; H, 3.82; 
N, 14.70. 
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Example 7 




2-Chloro-6- (4-£luoroplienyl) -5- [4- 
( me t by 1 B u 1 fony 1.) jibenyj ] -pyr idine - 3 - earboni t r i 1 e 

gran 1; Pr^narati ftn nf :>-rMf>rn-fi- (4-f liiorophenvl) -5- 
r4- (met:hi/1 ^hi n^nhem/l 1 -iwri - 
rarhnnif-rile 

A solution of 6- (4-fluorophervl)-1.2-dihydro-5-l4- 
(^lethy 1 thio ) phenyl ] -2 -oxo-pyridine- 3 -earboni trile 
(Example 1, Step 5) (3.7 g, 0.011 mole) in phosphoinxs 
oxychloride (45 ml) was stirred at 100*C for 20 hours. 
After evaporation of the phosphorus oxychloride the 
residue was purified 1^ silica gel chromatography and 
recrystallized from ethyl acetate-hexane. 

fi^*>r> 2; PT-Pnaraf-i on nf :)-rh1 nrn-fi- (4-f luorophenvl ) -5- 
f 4-<TnPt.hv] f nnvUnhftnvll -PVridine-a- 
faT-honifcrile 
2-Chloro-6- (4-f luorophenyl) -5-(4- 
(methylthio)phenyl)-jyridine-3-carbonitrile from Step 1 
(1.0 g, 2.82 niMol) and hydrogen peroxide (30%) (3 ml) 
were stirred and heated (65*C) in acetic acid (40 ml) 
for 20 hours and then concentrated to a white solid. 
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Example 8 




5 2-Chloro-6- (4-methoxyphenyl) -5- [4- 

( me thy 1 sul fonyl ) 
- -phaayi] -pyridine- 3 -carbonit rile • ~ 

grep It Prpnaration of 6- (4-inethoxvTPhftnvl ) -1 , 2- 
10 dihvdro^S- r4> (inethvlthiQ)phenvn2-QXQ- 

n^/rid^ne-3■rarbQnit:rile 
The titled material was obtained as a by-product 
from the method of Example 1, step 2. 

15 pr en 2i Prmaration of 2-chlorQ-6- (4-methQXVPherr/l) - 
g - f 4 - f methvl f hi o ^ phenyl 1 Pvridine-3 - 

By the method of Example 1, Step 1 and 
substituting the product of Step 1 for 6-{4- 
20 f luorophenyl) -1, 2-dihydro-5- [4- (methylthio) phenyl] -2- 
ox6"-pyridine-3'-carbonitrile/ 2-chloro-6- (4- 
methoxyphenyl) -5- [4- (methylthio) phenyl ]pyridine-3- 

carbonitrile was obtained as a solid: m.p. (DSC): 
165.66**C. Anal. Calc'd. for CjoHigNjOSCl (366.87): C, 

25 65.48; H, 4.12; 7.64. Found: C, 65.37; H, 3.99; 
7.55. 



wo 96/24584 



PCTAJSMWllll 



65 

grpn 3t Pypnaratio n f>f ^-eh1nrn-6- (4-mfirhoyvntlftnYl) - 
f 4- (mP ^^^/^filllfom/nnhf>nv^ 1rvridine-3- 

2-Chloro-6- (4-methoxyphenyl) -5- (4- 
(methylthio)phenyl]pyridine-3-carbonitrile from Step 2 
(100 mg, 0.27 itiMol) and hydrogen peroxide (30%) (1 ml) 
in acetic acid were stirred at room ten«>erature for 3 
days and concentrated to a white solid. The product 
was purified by silica gel chromatograplv . Anal. 
Calc'd. for CjjHjgNjOjSF : C, 64.38; H, 4.67; N. 6.82. 

Found.:._C,,^.4a2^.H. 4.82; N, 6.72. . 

Example 9 

H3CO2S 




2-Ethoxy-6- (4-£luorophenyl) -5- (4- 
( me thy Isul fonyl) phenyl 1 -pyridine - 3 - carbonit rile 

. 2-Chloro-6-(4-fluorophenyl-5-t4- 

(methylsulf onyl ) phenyl ] Ryridine-3-carbonitrile (Example 
7) (200 mg, 0.52 mMol) was added to freshly prepared 
sodiiim ethoxide (0.57 mMol) (from addition of sodium 
metal to ethyl alcohol) in ethyl alcohol (50 ml) and 
heated to 65*C for 3.5 hours. The reaction mixture was 
cooled to room temperature. Water (3 ml) was added and 
the mixture was concentrated. The product was 
partitioned between water (50 ml) and ethyl acetate (50 
ml) . The etlyl acetate portion was dried over sodium 
sulfate, filtered and concentrated to a solid. The 
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product was purified hy a silica gel chromatography to 
give a white solid: m.p. (DSC): 207.22'C. Anal. 
Calc'd. for C21H17N2O3SF (396.44): C, 63.62; H, 4.32; N. 

7.07. Found: C, 63.56; H. 4.32; N. 6.88. 
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Example 10 




5 6 - (4-Fluorophenyl ) •S- [4- (methylBul£onyl ) phenyl] - 
2«-^propoxypyrldln_e'-37car^bo&ltr^^ - 

The titled compound was prepared hy the method of 

Example 9 and by the substitution of sodium in propyl 

10 alcohol for sodium in ethyl alcohol. The product was 

purified by silica gel chromatography to give a solid. 
Anal. Calc'd. for C22H19N2O3SF: C, 64.38; H, 4.67; n/ 

6.82. Found: C, 64.12; H, 4.82; N, 6.72. 

15 Example 11 




2 -Me thoxy * 6 - ( 4 -me thoxypheny 1 ) - 5 - ( 4 - 
20 (metbylsulfonyl) phenyl] pyrldlne-3-carbonitrile 



2 -Chloro - 6 - ( 4 -methoxypheny 1 ) - 5 - [ 4 - 
(methylsul f onyl ) phenyl ] pyridine-3 -carbonitrile ( Example 
8) (100 mg, 0.25 mMol) was added to freshly prepared 
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sodium methoxide {0.27 wMol) in methanol and stirred at 
room temperature for 22 hours and then at VS'^C for 4 
hours. The reaction solution was concentrated and the 
product was purified by silica gel chromatography to 
give a white solid. Anal, Calc'd. for C2iH3^8^2^4^ 

(394.45): C, 63.95; H, 4.60; N, 7,10. Found: C, 63.80; 
H. 4.71; N, 6.94. 

Example 12 



.H3C02i 




2 - ( Dimet hy lamino ) - 6 - ( 4 - £ luorophe&y 1 ) - S - [ 4 - 
(methyl sulfonyl) phenyl ]pyridiiie-3-carbonit rile 

2-Chloro-6- {4-f luorophenyl) -5-[4- 
(methylsulfonyl)phenyl]pyridine-3-carbonitrile (Exanqple 
7) (200 mg, 0.52 mMol) in ethanol (150 ml) was charged 
with dimethylamine. The solution was shaken for 24 
hours at 70^C and a pressure of 22 psi in a Parr 
shaker- The solution was concentrated. The residue 
was titurated with methyl alcohol and filtered to give 
a yellow solid: m.p. (DSC): 205.02°C. Anal. Calc'd. 
for CjiH^gNjOjSF (395.46): C, 63.78; H, 4.59; N, 10.63. 

Found: C, 64.02; H, 4.58; N, 10.77. 
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Example 13 




5 6 - (4-Flttoroph«nyl ) -5- [4- (methylaulfonyl )ph«nyl] - 
2 - ( nethyl thio ) pyridine - 3 - earb.oa.iJtril.* - 

By the method of Example 9 and substituting sodium 
thiomethoxide for sodium ethoxide, the title compound 
10 was obtained as a white solid mp (DSC): 204.40'*C. 

Anal. Calc'd. for C2oHi5N202S2F (398.48): C, 60.28; H, 
3.79; N, 7.03. Found: C. 60.40; H, 3.79; N. 7.02. 



Example 14 




2-Butoxy-6-(4-£luoroph«nyl)-5- [4- 
( me thy 1 8ul fonyl ) 
20 phenyl] pyridi&e-3-earbonitrile 

The titled compound was prepared by the method of 
Example 9 with the substitution of sodium in butyl 
alcohol for sodium in ethanol. Anal. Calc'd. for 
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C23H21N2O3SF (424.50): C, 65.08; H. 4.99; N. 6.60. 
Found: C. 64.95; H. 4.82; N, 6.39. 

Example 15 

CH3SO2' 



10 




6- ( 4-Pluoroph«iiyl ) - 5- [4 - (aethylBttl£onyl)phenyll - 
2-(pheiiylai«thoxy)pyridine-3-carbonltrlle 

6- (4-Fluorophenyl) -l,2-dihydro-5- (4- 
(methylsul£onyl)phenyl3-2-oxo-pyridine-3-carbonitrile 

(Example 1. Step 6) (200 ing, 0.54 tiMol) . silver 
carbonate (150 mg, 0.54 inMol) and benzyl chloride (1 

15 ml) were stirred in acetone (100 ml) and 

dimethylformamide (25 ml) at room temperature for 48 
hours. The mixture was filtered and the filtrate was 
concentrated to a white solid which was recrystallized 
from chloroform-methanol: m.p. (DSC): 204.81«C. Anal. 

20 CalC'd. for C26Hi9N203SF (458.52): C, 68.11; H, 4.18; N, 
6.11. Found: C. 67.81; H. 4.16; N. 6.04. 

Example 16 

CH3SO2* 
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6- (4-Fluoroph6nyl) -2- (mathylamino) -5- [4- 
(methylsulfionyl) phenyl] pyrldine-3-c&rbonitrlle 

2 -Chloro - 6 - ( 4 - f luoropheny 1 ) - 5 - [ 4 - 

(methylsulfonyl) phenyl ]pyridine-3-carbonitrile (Example 
7) (200 mg, 0.52 mMol) was charged with methy lamine . 
The solution was shaken for 24 hours at 70**C and 74 psi 
by a Parr Shaker. The vessel was cooled to room 
temperature and vented to allow excess metl^rlamine to 
evaporate leaving a yellow solid. The solid was washed 
with methyl alcohol and. recrys tall i zed from chloroform: 
m.p. (DSC): 295.63°C. Anal. Calc'd. for C20H16N3O2SF 

(381,43): C, 62.98; H, 4.23; 11,02. Found: C, 
62.59; H, 4.15; N, 10.77. 



6 - ( 4 - Fluor ophenyl ) - 5 - [ 4 - ( me thylsul f o&y I ) phenyl ] - 
2- [ ( 2 -propenyDoxy] pyridine- 3 -carbonitr lie 

Step is Preparation of 6> (4-flllQrQnhAn vlW5>f4- 
(methvlt:hio)nhenvl 1 f f 
PropenvDoxvlpyridine-^^rarbonirril^ 
6- {4-Fluorophenyl) -1, 2-dihydro-5- [4- 
(methylthio)phenyl] -2-oxo-pyridine-3-carbonitrile 
(Example 1, Step 5) (100 mg, 0.297 mMol), silver 
carbonate (82 mg, 0.297 iHMol) and allyl chloride were 



Example 
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CH3SO2 




F 
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stirred in a brovm vessel in acetone (25 ml) for 48 
hours. The reaction mixture was filtered. The 
filtrate was condensed to give the crude compound as a 
solid. 6- (4-Fluorophenyl)-5-[4-(methylthio)phenyll-2- 
5 ( ( 2 -propenyl) oxy ] -pyridine-3-carbonitrile was purified 
by silica gel chromatography and recrystallized from 
hexane. Anal. Calc'd. for C22H17N2OSF: c, 70.19; H, 
4.55; N. 7.44. Found: C, 69.80; H, 4.60; N, 7.32. 

10 Rr^^P 2: p^onar-ariori fi- ( A-f limrnnhpnvl) -5- f 4- 
(nifr>'^''*'"T<'""v'' >nhenv11-2-f ( 2 - 
Pr nP*'"^^ ^ ^vYlnvri(iiTi«»-1-rarbnnif.ril'e 
6- (4-Fluorophenyl) -5- [4- (methylthio) phenyl 1 -2-1 (2- 
propenyl)oxylpyridine-3-carbonitrile from Step 1 (81 
15 mg. 0.2 mMol) was stirred at room t«nperature in acetic 
acid (4 ml) with aqueous hydrogen peroxide (30%, 1 ml) 
for 24 hours. The solution was concentrated. The 
residue was dissolved in ethyl acetate, filtered and 
concentrated to a white solid which was recrystallized 
20 from ethyl acetate. Anal. Calc'd. for C22H17N2O3SF 

(408.45): C. 64.69; H. 4.20; N, 6.86. Found: C. 64.35; 
H, 4.12; N, 6.58. 

Example 18 

CH3S02^ 




6-(4-Fluorophenyl)-2-hexyloxy-5- [4- 
(methylsttlfonyl) phenyl! pyridlne-3-carbonitriH 
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The titled compound was prepared by the method of 
Example 9 with the substitution of sodium in hexyl 
alcohol for sodium in ethanol. The product was 
recrystallized from ethyl acetate-hexane as a white 
5 solid: Anal. Calc'd. for C25H25N2O3SF (452.55) : C, 
66.35; H, 5.57; N, 6.19. Found: 66.44; H, 5.83; 
6.07. 



Example 19 




2*Chloro-6- (4-£luoroplienyl) -5- [4- 
(metbylBulfonyl) phenyl] pyriaine-3-carbonltrlle 

15 

In an alternative preparation of Exait^le 7, to a 
Parr reactor was charged 5 g (13.6 inMol) of 1,2- 
dilydro-6- {4-f luorophenyl) -5- [4- (me thy Ithio) phenyl] -2- 
oxo-pyridine-3-carbonitrile (Exanqple 1, Step 2) and 10 

20 ml of POCI3. The reaction mixttire was heated in oil 

bath overnight at 190^C and cooled to room temperature. 
The semi -solid reaction mixture was added slowly to 600 
ml of water. The mixture was stirred and a grayish 
insoluble precipitate was filtered and air dried to 

25 recover 5.7 g of solid. Recrystallization from 500 ml 
boiling methanol gave 1.7 g (32%) of light brown 
crystals. 
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Example 20 

CH3SO2* 




5 2-Chloro-6- (4-f luorophenyl) -5- [4- 

( me thy isul foayl ) phenyl 1 pyridine - 3 -Mirboxaalde 

To 0.13 g (0.34 niMol) of 6- (4-f luorophenyl) -2- 
methoxy-5- [4- (methylsulfonyl)phenyl]pyridine-3- 

10 carbonitrile (Example 19) was added 9 g of cone. H2SO4. 
The mixture was stirred at room temperature over the 
weekend and was poured into 75 ml of water. An 
insoluble white precipitate was formed which filtered, 
washed with water and dried in vacuo (0.1 mm Hg) at 

15 50'C to give 69.5 mg of a white powder. 

Recrystallization from ethyl acetate/hexane yielded 
48.8 mg (35%) of a solid: m.p. 240*'C. 

Example 21 

20 

CH3SO2* 




6- (4-Pluorophenyl) -5- [4- 
( me thy 1 sul fonyl) phenyl 1 pyridine - 3 - carboxami de 
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TO 0.13 g (0.32 inMol) of the product of Example 20 
in a 6 02. Fisher/Porter vessel with a magnetic stirrer 
was added 100 ml of dichlororae thane and 0.6 ml of 
triethylamine followed by 0.1 g of 10% Pd on carbon 
catalyst. This mixture was hydrogenated for 2 hours at 
70 psi and filtered. The filtrate was washed with water 
then brine, dried over MgS04 and evaporated to dryness 
to give 0.13 g of a yellowish solid. Trituration with 
ether recovered 95.4 mg of a faintly yellow product. 

Example 22 




6-(4-Fluoropiienyl) -5- [4- 
(methylsulf ony 1 ) phanyl] pyridine * 3 -carbonit rile 

A mixture of 75 mg (0.20 roMol) of the product of 
Example 21 and 5 ml of POCI3 was heated to lOO^'C for 2 
hours, cooled to room temperature, poured into ice- 
water and extracted with dichloromethane (4x15 ml). The 
combined organic layers were extracted once with brine, 
dried over MgS04 and evaporated to dryness to recover a 
colorless oil. Trituration with ether gave a colorless 
solid which was dried at 0.1 mm Hg at 50*C to give 29.9 
mg (42%) of solid: m.p. 178-181. 5**C. 
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Example 23 



H3CO2S 




0CH3 



5 6- (4-Fluorophanyl > -2-««thoxy-5- 14- 

The titled con«>ound was prepared by the method 
of Example 4 from 2- (4-f luorophenyl) -1- (4- 
10 (methylthio) phenyl )ethanone as made in U.S. Patent 
NO. 3.647.858. Exanple 1. to give a white solid: 
Mass spectrum (M*) = 382. 



15 



Example 24 

H3CO2S. 




6- 



20 



(4-FluorophMiyl) -5- [4- (aethylBttlfonyDitoyll -2- 
pentojevpyridiaft-a-carbonitrile 

The titled compound was prepared by the method 
of Example 9 and by the substitution of sodium in 
pentyl alcohol for sodium in ethyl alcohol. The 
product was purified by recxystallization from ethyl 
25 acetate-hexane: mp (DSC) : 153 .62°C. Anal. CalCd 
C«H.3Na03SF.. C. 65.74; H. 5.29; N. 6.39. Found: C. 
65.67; H, 5.40; N. 6.25. 
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Exanqple 25 




5 6-(4^FluoroplMiiyl)-5-[4-(iiiethyl8ul£oiiyl)plMxvl]-2- 
(2-aitttliyl-2-bat«iiylo3V^)pyridiiM-3-carbonltrile 



The titled compound was obtained by following 
the method of Exainple 2 and by the substitution of 
10 4-broino-2-metlvl-2-butene for iodomethane: np (DSC) : 
149.21»C. Anal. Calc'd. C24H21N2O3SF: C, 66.04; H, 
4.85; N, 6.42. Found: C, 65.87; H, 5.11; N, 6.31. 

Example 26 

15 




2-Cyclopr«pylaetho:v-6- (4-f luorophenyl) -5- [4- 
(Betbyl«ul£oiiyl)]^wi)yl]pyridixie-3-carbogaitrile 

20 

The titled confounds were obtained by following 
the method of Bxanple 2 and by the substitution of 
bromomethyl cyclopropane for iodomethane. Anal. 
Calc'd. C23H19N2O3SF-0.2M H2O: C, 64.84; H, 4.59; N. 
25 6.57. Found: C, 64.81; H, 4.74; N, 6.48. 
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Exainple 27 



H3CO2S 




5 6- (4-Flttorophwl) -5- C4- (■•tliyl»ul£ooyl)P»»M>yll -2- 
(4, 4#4rtri£luorOIwtoxy)pyridln«-3-earl»aitril« 

The titled conpound was obtained by following 
the method of Example 2 and by the substitution of 
10 4,4,4-trifluoro-l-bromobutane for iodomethane. 

A^al. Calc'd. for C23H18N2O3SF: C. 57.74; H, 3.79; N, 
5.85. Found: C, 57.65; H. 3.99; 5.78. 



Example 28 



H2NO2S 




20 



4- l6-btttoxy-4-cyano-2- (4-Fluoroph«ayl) -3- 
pyr idlna ] beasaiM0ttl£onamid« 



To a solution of 2-butoxy-6- (4-f luorophenyl) -5- 
[4- (methylsulf ony 1 ) phenyl ] pyridine-3-carbonitrile 
(Exainple 14) (2.12 gm, 0.005 mole.) in dry 
tetrahydrofuran (800 ml) cooled with an ice bath to 
25 O'C was added n-butylmagnesium chloride (2.0 M in 
tetrahydrofuran. 12.5 mL. 0.025 mole) by a syringe 
over 10 minutes. The ice bath was removed and the 
solution was allowed to stir at room temperature for 
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2.5 hours. After re-cooling to O'C with an ice bath 
triethylborane (1.0 M in tetrahydrofuran, 30 itiL, 
0.030 mole) was added by syringe over 5 minutes. 
The solution was heated to reflux for 2.5 hours. 
5 After cooling to room temperature, a solution of 
sodium acetate (10.5 gm) and hydro5Qrlamine-0- 
sulfonic acid (10.5 gm) in water (75 mL) was added 
with stirring. After 1.5 hours the two layers were 
separated. The organic layer was concentrated and 

10 the residue dissolved in ethyl acetate. "Hie 

previous water layer was washed with ethyl acetate. 
_The,.two ethyl acetate solutions were combined, dried ■ 
over anhydrous sodium sulfate, filtered and 
concentrated to a yellow oil. The product was 

15 purified by silica gel chromatography. Anal. 

Calc'd. C22H20N3O3SF: C, 62.10; H, 4.74; N, 9.88.. 
Foiind: C, 62.36; H, 4.87; N, 9.67. 

Example 29 

20 




2-Butoacy-6- (4-f luorophenyl) -5- [4- 
(aBethylsulfoayl)plMiiyl]pyridliM-3-iMttaanol 

25 

Exeui^le 30 



H3CO2S 
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20 



2-Butojcy-6- (4-£luoropheiiyl) -5- [4- 
(inathylaul£ox>yl)phWllpyridine-3-carboxaldeh]rde 

Diisobutyl aluminum hydride (1.0 M in toluene. 
3 mL, 3 mMol) was added in three portions over 26 
hours (0 hours, 24 hours. 26 hours) to a solution of 
2-butoxy-6- (4-f luorophenyl) -5- [4- 
(methylsulf onyl ) phenyl ] pyridine-3 -carbonitrile . 
Example 14. (0.42 gm. 1 nMol) in toluene (75 inL) and 
stirred at room temperature. Methyl alcohol (5 mL) 
was added dropwise followed by a solution of water 
(5 irtL) in methyl alcohol (25 mL) . The layers were 
separated and the organic layer was dried over 
anhydrous sodium sulfate, filtered and concentrated 
to a semi-solid. The products were separated and 
purified by silica gel chromatography. Example 29 
Anal. Calc-d. C23H24NO4SF: C. 64.32; H. 5.63; N. 
3.26. Found: C. 64.27; H. 5.59; N. 3.23. Example 
30 Anal. Calc'd. C23H22NO4SF: C, 64.62; H, 5.19; N. 
3.28. Found: C. 64.84; H, 5.39; N, 3.58. 

Example 31 

H3CO2S. 




2-Butoxy-3-dl£luoro««thyl-6- {4-f luorophwD -5- 14- 
(skettiylsulfonyl ) pbwogrl ] pyridin* 

30 Diethylamino sulfur trifluoride (0.135 gm. 

0.00084 mole) was added to a stirring solution of 2- 
butoxy-6- (4-f luorophenyl) -5- [4- 
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(methylsul f onyl ) phenyl ] -3 -pyridinecarboxaldehydfe 
(Exanple 30) (0.12 gm, 0.00028 mole) in methylene 
chloride (50 itiL) and stirred at room temperature for 
24 hours. The solution was concentrated. The 
5 titled material was purified by silica gel 

chromatography. The structure was supported by mass 
spectroscopy. Anal. Calc'd. C23H22NO3SF3 : C, 61.46; 
H. 4.93; N, 3.12. Pound: C, 61.85; 5.27; N, 
2.96. 

10 




15 2-Butoxy-6-(4-£lttorop]Mnyl).5.[4. 

(a»tlvl«ul£onyl)plieiiyl]pyrldine-3-iiietlvlaala« 

Borane-tetrahydrofuran (l.OM in 
tetrahydrofuran, 1.5 mL, 0.0016 mole) was added by 

20 syringe to a solution of 2-butoxy-6- (4- 

f luorophenyl ) -5- [4- (methyl sulf onyl ) phenyl J pyridine- 
3-carbonitrile (Example 14) (0.68 g, 0.0016 mole) in 
tetrahydrofuran (100 mL) . After stirring at room 
temperature for 1 hour the solution was heated to 

25 reflux for 20 hours. Additional borane- 
tetrahydrofuran (2.4 mL) was added in three portions 
over the next 3 hoxirs to the hot solution and 
stirred for 1 hour before cooling to room 
temperature. Methanol (20 mL) was added and the 

30 solution was concentrated to an oily solid. The 
product was purified by silica gel chromatograplv . 
Anal. Calc'd. C23H25N2O3SF.O.5M H2O: C, 63.14; h, 
5.99; N, 6.40. Found: C, 63.31; H, 5.94; N. 6.29. 
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H3C02S* 




10 



2-Butoxy-6- (4-£luorophenyl) -3- (H- 

~" " "^thylcarbonylamlJio)nethyl-l5^4^^ : 

(methylBul tony 1 ) phenyl 1 Py'f*'*^ 

Acetyl chloride (several drops) was added to 
Exaniple 32 (50 ing) in tetralydrofuran (10 mL) and 
stirred for 24 hours at room temperature. The 
reaction was concentrated to an oily solid. The 
product was purified by silica gel chroniatography . 
15 Anal. Calc'd. C25H27N2O4SF : C. 63.81; H, 5.78; N, 
5.95. Found: C. 63.59; H, 5.97; N. 5.80. 

Example 34 




2-Btttoxy-6- (4-f luorophwD -3- (»«thoxym.tliyl) -5- 14- 
(Mttayl*ul<onyl)tfh«flyl]vyridiB« 

sodium hydride (11 xng 4.5 inMol) is added to a 
stirring solution of 2-butoxy-6- (4-f luorophenyl) -3- 
hydrMcylnethyl-5- 14- (methylsulf onyDphenyllpyrxdxne 
(Bxainple 29) (128 mg. 0.3 itMol) in dimethyl fonnamde 
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10 



(50 mL) . After 1 hour, methyl iodide (85 mg, 0.6 
itiMol) is added and the reaction mixture is stirred 
for 20 hours at room temperature. Water (1 mL) is 
added dropwise and the mixture is concentrated to an 
oily solid. The titled material is purified hy 
silica gel chromatography. 

Exaznple 35 

H3CO2S, 




CH3- 



6- (4-Fluorophenyl) -2-inethyl-5- 
C4-(inethylsulfoiiyl)phexiyl]pyridiiia-3-carbonitril« 

15 Step 1 Preparar-ion nf A^f f4. 

(metliYlthio)Phpnvi 1 -n^ fl-»v>»l>^^Y^ ^ - 

oxobenzenftnP^aT1cn^j ^ri 1 f 
A solution of 1- (N,N-dimethylamino) -3- (4- 
fluorophenyl) -2- [4- (methylthio)phenyl]prop-l-en-3- 

20 one (Exainple 2, Step 1) (13 gm. 0.041 mole) and 3- 
oxo-propyl cyanide [J.C. Krauss, et al. Synthesis, 
308-309, (1983)] (3.4 gm, 0.041 mole) in 
dimethyl formamide (10 mL) containing methyl alcohol 
(4 mL) is added dropwise to a cold (0*0 slurry of 

25 sodium hydride (2 g) in dimethyl formamide (50 mL) . 
The mixture is heated to 80*C for 4 hours. The 
mixture is cooled to room teitperature and poured 
into 1 M sodium phosphate, monobasic (500 mL) . The 
material is filtered, washed with water and air 

30 dried. 

StSP 2; Preparation nf fi-^A- fluoTnr,\^*^r^^).'y . 

methyl-5-^4-(methvl^hiQ^^>h^T,^^^^ p ^^riri^n^-^^ - 
carbonitri 1 ^ 
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4-Fluoro-7- [4- (methylthio) phenyl] -o- (1- 
oxoethyl) -6-oxobenzenepetanenitrile from Step 1, is 
treated with a solution of tetrahydrofuran saturated 
with ammonia. The reaction mixture is concentrated 
5 and the con^poxind is purified by silica gel 
chromatograply . 

jc ^l -p p PrAna r a^inn nf 6- U-f luoronhfinvl) -2 - 

m P^Hyi f A - tmohhvi suifonvl tphenvl lnvririine- 3- 

10 rn"^"^*"^^^^- 

By following the procedure of Example 2, Step 3 
and by substituting "6- (4'^luorophenyl) ■-2-methyl-5-' 
[4- (methylthio) phenyl ]pyridine-3-carbonit rile from 
Step 2 above for 1, 2-dihydro-6- (4-f luorophenyl) -5- 

15 (4- (methylthio) phenyl) -2-oxo-pyridine-3-carbonitrile 
(Example 2, Step 2] the titled material is prepared. 

Example 36 




6- (4-Fluoropbexiyl) -5- [4- 
(■etlvl»ulfoiVl)Pl>Wll-2-tri£luoroiiiethylpyridiM-3- 

carbonltrlla 

25 

By the substitution of 4,4, 4-trif luoro-3-oxo- 
propylcyanide for 3-oxo-propylcyanide in Example 35, 
Step 1 and following the procedures of Example 35, 
Step 2 and 3 the titled material is prepared. 



30 
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Example 37 




5 2-Btttozy-6-(4-fluorc^lMxiyl)-N,N-dliiiet]iyl-5-[4. 
(Mtbarlsulf onyl ) pbenyl ] pyridiaa-3 -me 

Aqueous 37% fornialdelyde (1 ml) was added to a 
stirring solution of 2-but03Qr-6-(4-fluorophenyl)-5- 

10 [4- (methylsulf onyl) pheiQrllpyridine-S-metlylamine 
{Example 32] (250 mg, 0.58 mmol) in 5 ml 
acetonitrile. Sodium cyanoborohydride (54 mg, 0.875 
mmol) was added and the reaction mixture was stirred 
for 15 minutes. Two drops of acetic acid was added 

15 and the reaction mixture was stirred for 2 hours . 

The reaction mixture was concentrated to a paste and 
the titled material was purified by silica gel 
chromatography. Anal Calc'd. C25H29N2O3SF +0.25 
H2O: C, 65.12; H, 6.45; N, 6.08. Found: C, 65.12; 

20 H, 6.46; N, 6.19. 




N(CH3)2HCI 
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2-Btttoxy-6- (4-fluorQphanyl) -ia,H-diiDethyl-5- [4- 
(■etliyl»ulfoiiyl)phwllPyridi«»-3-"»thaaai.in« 

hydrochlorida 

5 

Acetyl chloride (10 drops) was added to a 
stirring solution of 2-butoxy-6- {4-f luorophenyl) -5- 
[ 4 - (methy isulfony 1 ) phenyl 1 pyridine-3-diinethy lamne 
[Example 371 (60 mg) in 50 mL diethyl ether 
10 containing 1 ml methyl alcohol. After ^^^^^'^ 

white soUd. was filtered off and washed with diethyl 
ether to yield the hydrochloride salt: mp. l°SC) : 
25^64-C Anal. Calc'd. C25H30N2O3SFCI * 0.1m H^O: 

C, 60.68; H. 6.15; N. 5.66. Found: C. 60.36; H. 
15 6.24; N, 5.59. 

Example 39 




20 



25 



30 



a-Bato:qr-6- (4-f luorophMWD -5- 1*" 
(.•thylwl£onyl)pli«iyllP»ri*i«*-3-««*^^' acetate 

Acetyl chloride (28 mg. 0.35 nrool) was added to 
a stirring solution of 2 -butoxy-6- (4.f luorophenyl) - 
5- [4- (methylsulf onyl)phenyllpyridine-3-methanol 
[Example 29] (100 mg, 0.23 nmol) in 50 ml 
tetrahydrofuran (THF) . After stirring at ro«a 
tei.«)erature for 20 hours. 2 drops of acetylchlorxde 
were added and the mixture was warmed to 50 c. 
After 24 hours. 2 more drops of acetyl chloride were 
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added. This process was repeated after 24 hours. 
The reaction solution was stirred at room 
temperature for 20 hours and concentrated to an oil. 
Silica gel chromatography yielded the titled 
5 material. Anal. Calc'd. C25H26NO5SF + 0.5 H2O: C, 
62.49; H, 5.66; N, 2.91. Found: C, 62.58; H, 5.92; 
N, 2.81. 

Example 40 

10 




[2-Bato3v-6- (4-£luoropbaayl) -5- [4- 
(nethylsulfonyl ) phenyl ] pyrldlii-3 -yl ] netbylbutanoate 

15 

The titled material was prepared by the method 
of Exanqple 39 by the substitution of butyryl 
chloride for acetyl chloride. Anal. Calc'd. 
- C27H30NOSSF: C, 64.91; H, 6.05; N, 2.80. Found: C, 
20 64.87; 5.98; N, 2.71. 



Exa]iq;>le 41 
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[2-Butoxy-6- (4-f luorophanyl) -5- [4- 
(«atliyl«ttlfonyl)phwllPyri«in-3-ylJ"»***«rl-2.2- 

propanoate 

5 

Pyridine (4 drops) was added to a stirring 
solution of 2-butoxy-6-(4-fluorophenyl)-5-l4- 
(metlvlsulf onyl ) phenyl 1 pyridine- 3 -methanol lExaniple 
291 (100 mg, 0.23 mnol) and trimethylacetyl chloride 
10 (42 xng, 0.35 nonol) in 50 ml THF and stirred for 20 

hours. After warming the reaction solution to 55*'C 

for 4 hours, the solution was concentrated to an 
oil . The titled material was purified by silica gel 
chromatography. Anal. Calc'd. C28H32NO5SF + 0.25 
15 H2O: C, 64.91; H, 6.32; N, 2.70. Found: C. 64.84} 
H, 6.12; N. 2.82. 

Example 42 



20 




25 



30 



2-Butoxy-6- (4-f luoropbeayl) -M-»»thyl-5- 14- 

Methylamine (2.0 M in methanol, 1 ml) was added 
to a stirring mixture of 2-butoxy-6- (4- 
f luorophenyl) -5- 14- (methylsulfonyl) phenyl ]pyridine- 
3-carboxaldehyde [Example 30] (150 mg. 0.35 mmol) 
and molecular sieves (3A, 1.0 g) in 50 ml methanol. 
After stirring for 4 hours, the mixture was cooled 
by an ice bath and 5 ml 5% HCl was added. The 
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mixture was concentrated to an oil containing the 
molecular sieves. Water (50 ml) and 5 ml 5% NaHCOs 
were added and the product was extracted into etl:^l 
acetate (2 x 50 ml) • The ethyl acetate extracts 
5 were combined, dried over Na2S04/ filtered and 
concentrated to a solid. The titled material was 
purified by silica gel chromatography to give a 
solid: m.p. (DSC) 113.98**C. Anal. Calc'd, 
C24H27N2O3SF: C, 65.14; H, 6.15; N, 6.33. Found: 
10 C. 64.81; H, 6.15; N, 6.17. 



Example 43 




15 

<••■/-) 2-Butoxy- 6- (4*£luorophe2iyl) '-a-iiietfayl-5<- [4- 
(nethy iBulf onyl ) phenyl ] pyridine*- 3 -methanol 

Metlvl lithium (0.67 ml, 1.5 M in dietl^l 
20 ether, 1.02 imiol) was added by syringe to a stirring 
solution of 2-butoxy-6- (4-fluorophenyl)-5-I4- 
(methylsulf onyl ) phenyl ] pyridine-3 -carboxaldehyde 
[Example 30] (0.38 g, 0.88 mmol) in 50 mL THF cooled 
to -75**C. The cold bath was removed and the 
25 reaction mixture was allowed to come to room 

texiperature. Acetic acid (10%, 5 ml) was added. 
After stirring for 30 minutes, the layers were 
separated. The organic layer was washed with 50 ml 
water, dried over sodium sulfate, filtered and 
30 concentrated to an oil. Hie titled material was 
purified by silica gel chromatography and 
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recrystallized from ethyl acetate-hexane . Anal. 
Calc'd. C24H26NO4SF; C, 64.99; H, 5.91; N, 3.16. 
Found: C, 64.96; H, 6.07; U, 3.07. 

Example 44 




(♦/-) i-[2-ButOKy-6-(4-£luoropheiiyl)-5-t4- 
10 (BsthylsulfonyDphWllPyartdin-a-ylletliyllmtaaoate 

The titled material was prepared by the method 
of Example 41 with the substitution of the product 
of (Example 431 for 2-butoxy-6- (4-f luorophenyl) -5- 
15 1 4 - (methy Isulf onyl ) phenyl 1 pyridine-3 -methanol 

- [E3cair©le-291 . Anal. Calc'd. C28H32Nb5SF + 0.75 H2O: 

C, 63.80; H, 6.41; N, 2.66. Found: C. 63.65; H, 
6.27; N, 2.53. 

90 BZOLOOZCAXi BVlOilJATZOlI 



Rat Carrageenan Foot Pad Edema Test 

The carrageenan foot edema test was performed 
25 with materials, reagents and procedures essentially 
as described by Winter, et al., (Proc. Soc. Baqp, 
Biol, Med., 111. 544 (1962)). Male Sprague-Dawley 
rats were selected in each group so that the average 
body weight was as close as possible. Rats were 
30 fasted with free access to water for over sixteen 
hours prior to the test. The rats were dosed orally 
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(1 mL) with compounds suspended in vehicle 
containing 0.5% methylcellulose and 0.025% 
surfactant, or with vehicle alone. One hour later a 
subplantar injection of 0.1 inL of 1% solution of 
5 carrageenan/sterile 0.9% saline was administered and 
the volume of the injected foot was measured with a 
displacement plethysmometer connected to a pressure 
transducer with a digital indicator. Three hours 
after the injection of the carrageenan, the volume 

10 of the foot was again measured. The average foot 
swelling in a group of drug-treated animals was 
. compared with that, of a group of placebo- treated 
animals and the percentage inhibition of edema was 
determined (Ottemess and Bliven, Laboratory Modftla 

15 for Testing WSATDs. in Non-sternidal Anti - 
inflammatory nrnyg. (J, Lombardino, ed. 1965)). The 
% inhibition shows the % decrease from control paw 
volume determined in this procedure and the data for 
selected compounds in this invention are summarized 

20 in Table I. 
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Evaluation of COX-1 and COX-2 activity in vitro 
The conqpounds of this invention exhibited 
35 inhibition in vitro of COX-2. The COX-2 inhibition 
activity of the compounds of this invention 
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illustrated in the Exanqples was determined by the 
following methods. 

« Pr-onar-at^on nf rf>cn ",K^ nanh COY hwfflll nviruses 

5 Recombinant COX-1 and COX-2 were prepared as 

described by Gierse et al, [J. Biochem., 305, 479-84 
(1995)1. A2.0kb fragment containing the coding 
region of either human or murine COX-1 or human or 
murine COX-2 was cloned into a BamHl site of the 
10 baculovirus transfer vector pVLl393 (Invitrogen) to 
generate the baculovirus transfer vectors for COX-1 
aivrcOX-2 iiTa maim^^ similar to the method of D.R. 
O'Reilly et al {Baculovirus Expression Vectors: A 
Laboratory Manual (1992)). Recombinant 
15 baculoviruses were isolated by transfecting 4 |ig of 
baculovirus transfer vector DNA into SF9 insect 
cells (2xl08) along with 200 ng of linearized 
baculovirus plasmid DNA Iv the calcium phosphate 
method. See M.D. Summers and G.E. Smith, A Manual of 
20 Methods for BacuJovirus Vectors and Insect Cell 

Culture Procedures, Texas Agric. Exp. Station Bull. 
1555 (1987). Recombinant viruses were purified by 
three rounds of plaque purification and high titer 
(10*' - 10^ pfu/ml) stoclcs of virus were prepared. 
25 For large scale production, SF9 insect cells were 
infected in 10 liter fermentors (0.5 x 106/ml) with 
the recombinant baculovirus stoclc such that the 
multiplicity of infection was 0.1. After 72 hours 
the cells were centrifuged and the cell pellet 
30 homogenized in Tris/Sucrose (50 nM: 25%, pH 8.0) 
containing 1% 3-1(3- 

cholamidopropyl ) dimethylammonio] -1-propanesulf onate 
(CHAPS). The homogenate was centrifuged at lO.OOOxG 
for 30 minutes, and the resultant supernatant was 
35 stored at -80oc before being assayed for COX 
activity. 
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b. Assay foy rox-l and activity 
COX activity was assayed as PGE2 fonned/iig 
protein/time using an ELISA to detect the 
prostaglandin released, CHAPS -solubili zed insect 
5 cell membranes containing the appropriate COX enzyme 
were incvibated in a potassium phosphate buffer (50 
iriM, pH 8.0) containing epinephrine, phenol, and heme 
with the addition of arachidonic acid (10 mM) . 
Compoiinds were pre-incubated with the enzyme for 10* 

10 20 minutes prior to the addition of arachidonic 

acid. Any reaction between the arachidonic acid and 

- the enzyme~^was stopped^ after-^ ten minutes at 

37oc/room temperature by transferring 40 iil of 
reaction mix into 160 jil ELISA buffer and 25 pM 

15 indomethacin . The PGE2 formed was measured by 

standard ELISA technology (Cayman Chemical) . Results 
are shown in Table II. 

TJkBLB ZZ. 
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TABLB XX. (eont.) 
COZ-2 COX-1 SPSCIBS 
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Also embraced within this invention is a class 
of pharmaceutical compositions coirprising the active 
coitpounds of this combination therapy in association 

30 with one or more non-toxic, pharmaceutically- 

acceptable carriers and/or diluents and/or adjuvants 
(collectively referred to herein as "carrier" 
materials) and, if desired, other active 
ingredients. The active compounds of the present 

35 invention may be administered by any suitable route, 
preferably in the form of a pharmaceutical 
conpbsition adapted to such a route, and in a dose 
effective for the treatment intended. The active 
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coirqpounds and composition may, for exanple, be 
administered orally, intravascularly, 
intraperitoneally, subcutaneously, intramuscularly 
or topically. 

For oral administration, the pharmaceutical 
composition may be in the form of, for exanple> a 
tablet, capsule, suspension or liquid. The pharma- 
ceutical conposition is preferably made in the form 
of a dosage mit containing a particular amount of 
the active ingredient. Examples of such dosage 
units are tablets or capsules. The active 
-.l^aiMifSLt^m^ be- administered by injection'w 

a composition wherein, for example, saline, dextrose 
or water may be used as a suitable carrier. 

The amoxint of therapeutically active confounds 
that are administered and the dosage regimen for 
treating a disease condition with the conpounds 
and/or compositions of this invention depends on a 
variety of factors, including the age, weight, sex 
and medical condition of the subject, the severity 
of the disease, the route and frequency of 
administration, and the particular conpound 
employed, and thus may vary widely. The 
pharmaceutical conpositions may contain active 
ingredients in the range of about 0.1 to 2000 mg, 
preferably in the range of about 0.5 to 500 mg and 
roost preferably between about 1 and 100 mg. A daily 
dose of about 0.01 to 100 mg/kg body weight, 
preferably between about 0.5 and about 20 mg/kg body 
weight and most preferably between about 0.1 to 10 
mg/kg body weight, may be appropriate. The daily 
dose can be administered in one to four doses per 
day. 

In the case of psoriasis and other skin 
conditions, it may be preferable to apply a topical 
pr^aration of compounds of this invention to the 
affected area two to four times a day. 
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For inflammations of the eye or other external 
tissues, e.g., mouth and skin, the formulations are 
preferably applied as a topical ointment or cream, 
or as a suppository, containing the active 
5 ingredients in a total amount of. for example. 0.075 
to 30% w/w, preferably 0.2 to 20% w/w and most 
preferably 0.4 to 15% w/w. When formulated in an 
ointment, the active ingredients may be employed 
with either paraf finic or a water-miscible ointment 
10 base. Alternatively, the active ingredients may be 
forxmilated in a cream with an oil -in-water cream 
base. If desired, the aqueous phase of the cream 
base may include, for example at least 30% w/w of a 
polyhydric alcohol such as propylene glycol, butane- 
15 1,3-diol, mannitol, sorbitol, glycerol, polyethylene 
glycol and mixtures thereof. The topical 
formulation may desirably include a compound which 
enhances absorption or penetration of the active 
ingredient through the skin or other affected areas. 
20 Exanples of such dermal penetration enhancers 

include dimethyl sulfoxide and related analogs. The 
compounds of this invention can also be administered 
by a transdermal device. Preferably topical 
administration will be accomplished using a patch 
25 either of the reservoir and porous membrane type or _ 
of a solid matrix variety. In either case, the 
active agent is delivered continuously from the 
reservoir or microcapsules through a membrane into 
the active agent permeable adhesive, which is in 
30 contact with the skin or mucosa of the recipient. 
If the active agent is absorbed through the skin, a 
controlled and predetermined flow of the active 
agent is administered to the recipient. In the case 
of microcapsules, the encapsulating agent may also 
35 function as the membrane. 

The oily phase of the emulsions of this 
invention may be constituted from known ingredients 
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in a known manner. While the phase may con^jrise 
merely an emulsifier, it may comprise a mixture of 
at least one emulsifier with a fat or an oil or with 
both a fat and an oil. Preferably, a hydrophilic 
5 emulsifier is included together with a lipophilic 
emulsifier which acts as a stabilizer, it is also 
preferred to include both an oil and a fat. 
Together, the emulsifier (s) with or without 
stabilizer (s) make-up the so-called emulsifying wax, 
10 and the wax together with the oil and fat make up 
the so-called emulsifying ointment base which forms 
the^ oily^di-spersed-phase of the cream f orinulSeibSs . ' 
Emulsifiers and emulsion stabilizers suitable for 
use in the formulation of the present invention 
15 include Tween 60, Span 80. cetostearyl alcohol, 

ityristyl alcohol, glyceryl monostearate, and sodium 
lauryl sulfate, among others. 

The choice of suitable oils or fats for the 
formulation is based on achieving the desired 
20 cosmetic properties, since the solubility of the 
active compound in most oils likely to be used in 
pharmaceutical emulsion formulations is very low. 
Thus, the cream should preferably be a non-greasy, 
non-staining and washable product with suitable 
25 consistency to avoid leakage from tubes or other 
containers. Straight or branched chain, mono- or 
dibasic alkyl esters such as di-isoadipate, isocetyl 
stearate, propylene glycol diester of coconut fatty 
acids, isopropyl nyristate, decyl oleate, isopropyl 
30 palmitate, butyl stearate. 2-ethylhexyl palmitate or 
a blend of branched chain esters may be used. These 
may be used alone or in conibination depending on the 
properties required. Alternatively, high melting 
point lipids such as white soft paraffin and/or 
35 liquid paraffin or other mineral oils can be used. 
Formulations suitable for topical 
administration to the eye also include eye drops 
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wherein the active ingredients are dissolved or 

suspended in suitable carrier, especially an aqueous 

solvent for the active ingredients. The 

antiinflammatory active ingredients are preferably 
,5 present in such formulations in a concentration of 

0.5 to 20%, advantageously 0.5 to 10% and 

particularly about 1.5% w/w. 

For therapeutic purposes, the active compounds of 

this combination invention are ordinarily combined with 
10 one or more adjuvants appropriate to the indicated route 

of administration. If administered per os. tAe 



cinpounds ma^ be admixed with lactose,^ sucrose, starch 
powder, cellulose esters of alkanoic acids, cellulose 
allcyl esters, talc, stearic acid, magnesium stearate. 
15 magnesium oxide, sodium and calcium salts of phosphoric 
and sulfuric acids, gelatin, acacia gum, sodium 
alginate, polyvinylpyrrolidone, and/or polyvinyl 
alcohol, and then tableted or encapsulated for con- 
venient administration. Such capsules or tablets may 
20 contain a controlled-release formulation as may be 

provided in a dispersion of active compound in hydroxy- 

propylmethyl cellulose. Formulations for parenteral 

administration may be in the form of aqueous or non- 
aqueous isotonic sterile injection solutions or 
25 suspensions. These solutions and suspensions may be 

prepared from sterile powders or granules having one or 
more of the carriers or diluents mentioned for use in 
the formulations for oral administration. The compounds 
n«y be dissolved in water, polyethylene glycol, 
propylene glycol, ethanol, corn oil. cottonseed oil, 
peanut oil, sesame oil, benzyl alcohol, sodium chloride, 
and/or various buffers. Other adjuvants and modes of 
administration are well and widely known in the 

pharmaceutical art. 

Although this invention has been described with 
respect to specific embodiments, the details of these 
embodiments are not to be construed as limitations. 
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VAiat is claimed is: 

1. A con5>ound of Formula I 




(1) 



wherein Ri is selected from hydrido, halo, alkyl, 
haloalkyl, alko^v. haloalkoxy, aryl, alkylthio, 
alkylaxnino, aralko3Vr aralkylthio, aralkylamino, N-alkyl- 
N-aralkylamino, heteroaralkoxy# heteroarall^lthio, 

10 heteroaralkylamino;-N-al]q^l-N^he"ter6arallc^^^ 

cycloalkylalkoxy, cycloalkylalkylthio, N-allQri-N- 
cycloalkylalkylamino, azido, arylcarbonylalkoxy, 
arylcarbonylthio, alkoxycarbonylalkoxy, 
alkylaminocarbonylalkoxy, alkojqrcarbonylalkylthio, 

15 alkylaminocarbonylalkylthio, arylcarbonylalkylamino, 

alkoxycarbonylalkylamino, alkenylthio, alkenylamino, N- 
alkyi-N-alkenylamino, arylalkenylosQr and alkenyloxy; 

wherein r2 is selected from hydrido, cyano, 
hydroxyalkyl, haloalkyl, aminoallqrl, alkoa^alkyl, 

20 aralkoxyallQrl, alkylthioalkyl, arallvlthioalkyl, 

alkylaminoalkyl, azylo3<yalkyl, arylthioalkyl, 

alkylcarbonyloxyalkyl , aminocarbonyl and 
alkylcarbonylaminoalkyl; and 

wherein and R* are independently selected from 

25 aryl and heteroaryl, wherein R^ and R* are optionally 

substituted at a substitutable position with one or more 
radicals independently selected from hydrido, alkyl, 
cyano, carboxyl, alkojq^carbonyl / haloallvl/ lydroxyl, 
hyciroxyalkyl, haloalkoxy/ amino, alkylamino, arylamino, 

30 nitro, alkoxyalkyl, allqrlsulfinyl, halo, alkylsulf onyl, 
aminosulfonyl, haloal)Qrlsulforvl# alkoxy and all^lthio; 



PCrA)S96i01111 

wo 96/24584 

100 

provided one of and R* is phenyl substituted with 
alkylsulfonyl. aitdnosulfonyl, or haloalkylsulf onyl ; 
or a phannaceutically-acceptable salt thereof. 

5 2. Conipound of Claim 1 wherein is selected from 

hydrido. halo, lower alkyl, lower haloalkyl, lower 
alkoxy, lower haloalkoxy, aryl selected from phenyl, 
naphthyl and biphenyl, lower alkylthio. lower alkylamino. 
lower dialkylamino. lower aralkoxy. lower aralkylthxo, 

10 lower aralkylamino, lower N-alkyl-N-aralkylamino. lower 
heteroaralkoxy, lower heteroaralkylthio. lower 
bet eroaralkyiamiHo r lower -N-alkyW^^^ 

lower cycloalkylalkoxy. lower cycloalkylalkylthio, lower 
N-alkyl-N-cycloalkylalkylamino, azido. lower 
15 arylcarbonylalkoxy, phenylcarbonylthio, lower 

alkoxycarbonylalkoxy, lower alkylaminocarbonylalkoxy, 
lower alkoxycarbonylalkylthio. lower 
alkylaminocarbonylalkylthio. lower 

arylcarbonylalkylamino. lower alkoxycarbonylalkylamino. 
20 lower alkenylthio, lower alkenylamino , lower N-alkyl-N- 
alkenylamino. lower arylalkenyloxy and lower alkenyloxy; 
wherein r2 is selected from hydrido, cyano. lower 
hydroxyalkyl, lower haloalkyl, lower aminoalkyl. lower 
alkoxyalkyl, lower aralkoxyalkyl . lower alkylthioalkyl . 
25 lower aralkylthioalkyl . lower alkylaminoalky 1 , lower 
aryloxyalkyl, lower arylthioalkyl, lower 
alkylcarbonyloxyalkyl, aminocarbonyl and lower 
alkylcarbonylaminoalkyl; and wherein R^ and R« are 
independently selected from phenyl, naphthyl, biphenyl 
30 and five to ten membered heteroaryl, wherein r3 and R are 
optionally substituted at a substitutable position wxth 
one or more radicals independently selected from hydrido, 
lower alkylsulfinyl, lower alkyl, cyano, carboxyl, lower 
alkoxycarbonyl, lower haloalkyl, hydroxy 1, lower 
35 hydroxyalkyl, lower haloalkoxy, amino, lower alkylamxno. 
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lower arylamino, lower alkojqralkyl, nitro, halo, lower 
alkylsulfonyl, aminosulfonyl, lower alkoxy and lower 
alkylthio; or a pharmaceutically-acceptable salt thereof. 

5 3. Compound of Claim 2 wherein Ri is selected from 

hydrido, halo, lower alkoxy, lower haloalkoxy* lower 
alkyl aryl selected from phenyl, naphthyl and biphenyl, 
lower al)qrlthio, lower N-alkylamino, lower dialJqrlamino, 
lower aralkoxy^ lower aralkylthio, lower aralkylamino, 

10 lower N-alkyl-N-aralkylamino, lower cycloalkylalkoxy, 
lower cycloalkylalkylthio, lower N-alkyl-N- 

cycloalkylalkylamino, azido, lower alk^nylthio and low^ 

alkenyloxy; wherein r2 is selected from hydrido, cyano, 
lower Ivdrojvalkyl, lower haloalkyl, lower aminoalkyl, 

15 lower allQriaminoallqrl , lower allQrlcarbonyloxyallQrl , 
aminocarbonyl and lower alkylcarbonylaminoalJq^l ; and 
wherein and R* are independently selected from phenyl, 
naphthyl, biphenyl, and five or six membered heteroaryl, 
wherein R^ and R^ are optionally substituted at a 

20 substitutable position with one or more radicals 

independently selected from hydrido, lower alkylsulf inyl, 
lower alkyl, cyano, carboxyl, lower alkoxycarbonyl, lower 

haloalkyl, hydroxyl, lower lydroxyalky 1 , lower , 

haloalkoxy, amino, lower alkylamino, lower arylamino, 

25 nitro, halo, lower alkylsulf onyl, aminosulfonyl, lower 
alkoxy and lower alkylthio; or a pharmaceutically- 
acceptable salt thereof. 

4, Compotind of Claim 3 wherein Rl is selected from 
30 hydrido, halo, lower alkyl, lower alkoxy, lower 

haloalkoxy, phenyl, naphthyl, biphenyl, lower alkylthio, 
lower N-alkylamino, lower dialkylamino, lower aralko^qr, 
lower aralkylthio, azido and lower alkenyloxy; wherein r2 
is selected from hydrido, cyano, lower hydroxyalkyl , 
35 lower haloalkyl, lower aminoalkyl, lower alky laminoalkyl. 
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lower alley Icarbonyloxyalkyl, aminocarbonyl and lower 
alkylcarbonylaminoalkyl; and wherein r3 and R* are 
independently selected from phenyl, thienyl and pyridyl. 
wherein V? and R* are optionally substituted at a 
5 substitutable position with one or more radicals 

independently selected from hydrido, lower alkyl, lower 
haloalkyl, lower haloalkoxy, amino, lower alkylamino, 
halo, lower alkylsulfonyl, aminosulfonyl, lower alkoxy 
and lower alkylthio; or a phannaceutically-acceptable 
10 salt thereof. 

- 7- 5, c.on«)ound-~ot-Claiiii-4 wherein -Ri is selected from — 
hydrido, fluoro, chloro, bromo, methyl, methoxy. etho^, 
propoxy, n-butoxy, pentoxy, hexyloxy, trifluoromethoxy. 
15 4,4,4-trifluorobut03cy, 3.3, 3-trif luoropropoxy, phenyl, 
naphthyl, biphenyl. methylthio, ethylthio. butylthio, 
hexylthio, methylamino, ethylamino, dimethylamino, 
butylamino, benzyloxy, phenylethoxy, 4-chlorophenojcy, 
naphthylmethoxy* benzylthio, phenylethylthio, 
20 naphthylmethylthio, azido, and alkenyloxy; wherein r2 is 
selected from hydrido, cyano, hydroxymethyl , 1- 
methylmethanol, trif luoromethyl. dif luoromethyl. 
fluoromethyl, aminomethyl, N,N-dimethylaminomethyl, N- 
roethylaminomethyl. methylcarbony loxymethyl . 
25 propylcarbonyloxymetlvl* propylcarbonyloxyethy 1 . tert- 
butylcarbonyloxyinetlvl' aminocarbonyl and 
methylcarbony laminomethyl; and wherein r3 and R* are 
independently selected from phenyl, 2-pyridyl, 3-pyridyl 
and 4 -pyridyl, wherein and R* are optionally 
30 substituted at a substitutable position with one or more 
radicals independently selected from hydrido, methyl, 
ethyl, isopropyl, butyl, tert-butyl. isobutyl, pentyl, 
hexyl, fluoromethyl. dif luoromethyl , trif luoromethyl. 
chloromethyl, dichloromethyl . trichloromethyl . 
35 pentafluoroetlvl. heptaf luoropropyl . fluoromethyl. 
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dif luoroethyl, dif luoropropyl, dichloroethyl , 
dichloropropyl, trifluoromethoxy, amino, N-methylamino, 
N^N-dimetlvlainino, N-ethylamino, N,N-dipropylainino, N- 
butylamino, N-methyl-N-ethylamino, fluoro, chloro, broroo, 
5 methyl sulfonyl, aminosulfoi^rl, metho^, methylenedioxy, 
ethoxy, propoxy, n-butoxy/ etlylthio, butylthio, 
hejQTlthio and methylthio; or a pharmaceutically- 
acceptable salt thereof, 

10 6. Compound of Claim 2 selected from compounds, and 

their pharmaceutically acceptable salts, of the group 
consisting of 

2-butoxy-6- (4-f luorophenyl) -N,N-dimethyl-5- [4- 
15 (methylsulf onyl ) phei^rl] Eyridine-3 -methanamine; 

2-butoxy-6- (4-f luorophenyl ) -5- [4- 

(methylsul f onyl ) phenyl ] Ryridine-3 -methanol , acetate ; 
[2-buto^-6- (4-f luorophenyl) -5- [4- 

(me thy Isul f ony 1 ) phenyl ] pyridin-3 -y 1 ] methylbutanoate ; 
20 (2-butoxy-6-(4-fluorophenyl)-5-I4- 

(methylsulf onyl ) phenyl ] pyridin-3 -yl ] methyl-2 , 2 - 

propanoate; 
2-butoxy-6- {4-f luorophenyl) -N-methyl-5- [4- 

(methylsulf onyl j phenyl ] pyridine-3 -methanamine ; 
25 (+/-) 2-but03v-6-(4-fluorophenyl)-o-roethyl-5-t4- 

(methylsulf ony 1 ) ph^^^ 1 pyridine-3 -methanol ; 
{+/-) l-I2-iDut03V-6-(4-fluorophenyl)-5-[4- 

( methylsulf onyl ) phenyl ] pyridin-3 -yl 1 ethylbutanoat e ; 
5- [4- ( aminosulfonyl) phenyl] -2 -butoxy-6- (4-f luorophenyl) -r 
30 N , N-dimethy 1 -pyridine-3 -methanamine ; 

5- [4- (aminosulfonyDphenyl] -2-butoxy-6- (4-f luorophenyl) - 

pyridine-3 -methanol, acetate; 
[5- [4- (aminosulfonyl) phenyl] -2-butoxy-6- (4- 

f luorophenyl ) -pyridin-3 -yl J metly Ibutanoate ; 
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(5- [4- (aminosulfonyl) phenyl] -2-butojqr-6- (4- 

fluorophenyl)-pyridin-3-yllinetlvl-2,2-propanoate; 

5- [4- (aminosulf onyDphenyll -2-butoxy-6- {4-f luorophenyl) - 
N-metlvl -pyj^idine- 3 -methanamine ; 
5 (+/-) 5- [4- (aminosulf onyDphenyll -2-butoxy-6- (4- 
f luorophenyl ) -o-inethyl-pyridine-3 -methanol ; 
( +/-) 1- 15- [4- (aminosulfonyl) phenyl] -2-butoxy-6- (4- 
f luorophenyl) -pyridin-3-yl] ethylbutanoate; 

2-butoxy-6- (4-methylphenyl) -5- 14- 
10 (methylsulf ony 1 ) phenyl ] pyridine-3 -carbonitrile ; 

2-butoxy-6- (3-methylphenyl) -5- (4- 
. . . (ii^^tWlsulf oWn P^^ 1 pyrrdi-ne-3 -carbonitrile ; - 

2-butoxy-6- (3-methoxyphenyl) -5- 14- 

(methy Isulfonyl ) phenyl ] pyridine-3 -carbonitrile ; 
15 2-butoxy-5- 14- (methylsulf €>nyi>P*^Wll -6- (4- 

methyl thiophenyl ) pyridine-3 -carbonitrile j 
2-buto3V-5- [4- (methylsulfonyl) phenyl] -6- (3- 

methyl thiophenyl ) pyridine-3 -carbonitrile ; 
2-but03Qr-6- (3-chloro-4-methoxyphenyl) -5- 14- 
20 (methylsulfonyl) phenyl lpyridine-3-carbonitrile; 

2-but03V-6- (3-f luoro-4-methoxyphenyl) -5- [4- 

(methylsulf onyl ) phenyl] pyridine-3 -carbonitrile ; 
2 -but oxy- 6 - ( 4 -inethylphehyl )'-5- [4- 

(methylsulf ony 1 ) phenyl 1 pyridine-3 -methanol ; 
25 2-butoxy-6- (3-methylphenyl) -5-14- 

(methylsulfonyl ) phenyl ] pyridine-3 -methanol ; 
2-butoxy-6- (3-methoxyphenyl) -5- t4- 

(methy Isul f ony 1 ) phenyl ] pyridine-3 -methanol ; 
2-butoxy-5- (4- (methylsulfonyl) phenyl] -6- (4- 
30 methylthiophenyl ) pyridine- 3 -methanol ; 

2-butoxy-5- [4- (methylsulfonyl) phenyl] -6- (3- 

methyl thiophenyl ) pyridine-3 -methanol ; 
2-butoxy-6- (3-chloro-4-methoxyphenyl) -5- [4- 

(methylsulf onyl ) phenyl ] pyridine-3 -methanol ; 
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2 -but oxy- 6 - ( 3 - f luoro- 4 -methoxypheny 1 ) - 5 - ( 4 - 

(metlylsulfonyl) phenyl Jpyridine-3-methanol ; 
4- [6-butoxy-5-cyano-2- (4-xnethylphenyl) -3- 
pyridine] benzenesulf onamide; 
5 4- [6-butoxy-5-cyano-2- (3-inetlQrlphenyl) -3- 
pyridine ] benzenesul f onamide ; 
4- [6-butoxy-5-cyano-2- (3-meth03Qrphenyl) -3- 

pyridine] benzenesulf onamide ; 
4- [6-butoxy-5-cyano-2- (4-methylthiophenyl) -3- 
10 pyridine] benzenesulf onaiidde; 

4- [6-butoxy-5-cyano-2- {3-methylthioplienyl) -3- 
pyridine] benzenesulf onamide ; 

4- f6-butoxy-5-cyano-2- (3-chlorO"4-methoxyplienyl) -3- 

pyridineI benzenesulf onamide ; 
15 4- [6-butoxy-5-cyano-2- (3-f luoro-4-metho3Qrphenyl) -3- 
pyridine 1 benzenesulf onamide ; 

5 - [ 4 - ( aminosul f onyl ) phenyl ] -2 -butoxy-6 - (4- 

metl^lphenyl ) pyridine-3 -metlianol ; 
5- [4- ( aminosulfonyl) phenyl] -2 -but05Qr-6- (3- 

2 0 methy Ipheny 1 ) pyridine-3 -methanol ; 

5 - [4- (aminosulfonyl)phenyl]-2-but03v6-(3- 

methoxypheny 1 ) pyridine-3 -methanol ; 
5- [4- (aminosulfonyl) phenyl] -2-butoxy-6- (4- 

metly Ithiophenyl ) pyridine- 3 -methanol ; 
25 5- [4- ( aminosulfonyl) phenyl] -2 -but03Qf- 6- (3- 

methyl thiophenyl) pyridine-3 -methanol ; 
5- [4- ( aminosul foiQrl) phenyl] -2-butoxy-6- (3-chloro-4- 

methoxypheny 1 ) pyridine-3 -methanol ; 

5- [4- (aminosulfonyl)phenyl] -2-butoxy-6- (3-f luoro-4- 

3 0 methox/phenyl ) pyridine-3 -methanol ; 

6- (4-fluorophenyl) -2-fluoro-5-[4- 

(metlQrlsulf onyl ) phenyl ] pyridine-3 -carboni trile ; 
6- (4-fluorophenyl) -2-brQmo-5- [4- 

(methylsulf onyl ) phenyl ] pyridine-3 -carboni trile ; 
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6- (4-f luorophenyl) -2- (4-chlorobenzyloxy) -5- [4- 

(methylsulf onyl ) phenyl ] pyridine-3-carbonitrile ; 

6- (4-f luorophenyl) -2- (4-f luorobenzyloxy) -5- [4- 

(inethylsulf onyl) phenyl] pyridine-3-carbonitrile ; 

6- (4-f luorophenyl) -2- (4-inetho3Qrbenzyloxy) -5- [4- 

(methy Isul f onyl ) phenyl 1 pyridine-3 -carboni trile ; 
6- (4-f luorophenyl) -2- (phenylethoxy) -5- [4- 

(methylsulf onyl ) phenyl 1 pyridine-3 -carboni trile ; 
6- (4-f luorophenyl) -2- (allylojQT) -5- [4- 

(methylsulf onyl ) phenyl ] pyridine-3 -carboni trile ; 
6- (4-f luorophenyl) -2- {3-inethyl-2-butenyl-03Qir) -5- 14- 

(methy Isul f ony 1 ) phenyl 1 pyridine-3 -carboni trilei- 
6- (4-f luorophenyl) -2- (3-chlorobenzylthio) -5- [4-. 

(methy Isul f onyl ) phenyl 1 pyridine-3 -carbonit rile ; 
6- (4-f luorophenyl) -2- (4-f luorobenzylthio) -5- [4- 

(methy Isulf onyl ) phenyl ] pyridine-3 -carbonit rile ; 
6- (4-f luorophenyl) -2- (4-methoxyben2ylthio) -5- [4- 

(roetlQrlsulf ony 1 ) phenyl ] pyridine-3 -carbonitrile ; 
6- (4-f luorophenyl) -2- (phenylethylthio) -5- [4- 

(methylsulf onyl ) phenyl] pyridine-3 -carbonitrile ; 
4- [5-cyano-2- (4-f luorophenyl) -6- (f luoro) -3- 

pyridine] benzenesulf onamide ; 
4- [6-braino-5-cyano-2- (4-f luorophenyl) -3- 

pyridine] benzenesulf onamide ; 
4- [ 5-cyano-2- ( 4-f luorophenyl ) -6-metho3cy-3 - 

pyridine] laenzeiiesulf onamide ; 
4- [5-cyano-6-ethoxy-2- (4-f luorophenyl) -3- 

pyridine] benzenesulf onamide ; 
4- [6-but03Q'-5-cyano-2- (4-f luorophenyl) -3- 

pyridine] benzenesulf onamide; 
4- I5-cyano-6-pentoxy-2- (4-f luorophenyl) -3- 

pyridine] benzenesulf onamide; 
4- l5-cyano-6-hexyloxy-2- (4-f luorophenyl) -3- 

pyridine ] benzenesulf onamide ; 
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4- (6-ben2yloxy-5-cyano-2- (4-f luorophenyl) -3- 

pyridine] benzenesulf onamide; 
4- (6- (4-chloroben2yloxy) -5-cyano-2- (4-fluorophenyl) -3- 
pyr idine ] benzenesul f onamide ; 
4- [5-cyano-2- (4-f luorophenyl) -6- (4-f luorobenzyloxy) -3- 

pyridine] benzenesul f onamide ; 
4- [5-cyano-2- (4-f luorophenyl) -6- (4-inetho3cyben2ylo5cy) -3- 

pyri dine ] benzenesul f onamide ; 
4- [5-cyano-2- (4-fluorophenyl) -6- (phenylethoxy) -3- 

pyridine ) benzenesul f onamide ; 
4- [6- (allyloxy) -5-cyano-2- (4-fluorophenyl) -3- 

pyr idine ] benzenesul f onamide ; 
4- [5-cyano-2- (4-f luorophenyl) -6- (3-methyl-2-butenyl-03<y) - 

3 -pyridine] benzenesulf onamide; 
4- [6- (3-chlorobenzylthio) -5-cyano-2- (4-f luorophenyl) -3- 

pyridine) benzenesulf onamide; 
4- [5-cyano-2- (4-f luoropheiiyl) -6- (4-fluorobenzylthio) -3- 

pyr idine] benzenesul f onamide ; 
4- t5-cyano-2- (4-f luoropheiyl) -6- (phenylethylthio) -3- 

pyridine] benzenesulf onamide; 
2-meth03cy-6- (4-methylphenyl) -5- (4- 

(methylsul f ony 1 ) phenyl ] pyridine-3 -carbonitrile ; 
6- (3-chlorophenyl) -2-metho5ey-5- 14- 

(methylsul f ony 1 ) phenyl ] pyridine-3 -carbonitrile ; 
6- (3 , 4-methylenedioxyphenyl) -2-methoxy-5- [4- 

(methylsulf onyl ) pheiiylJpyridine-3-carbonitrile ; 
6- (3-f luoropheiqrl ) -2-metho«y-5- [4- 

(methylsulf oxiyl ) phervl 1 pyridine-3 -carbonitrile ; 
6- (4-methoxy-3-f luorophenyl) -2-methojqir-5- [4- 

(methyl sul f ony 1 ) phenyl ] pyridine-3 -carboni tri le ; 
2-methoxy-5- [4- (methylsulfonyl ) phenyl ] -6-phenylpyridine-3 - 

carbonitrile; 
2-methoxy-5-C4- (methylsulfonyl) phenyl] -6- (4- 

( tri f luoromethyl ) phenyl ] pyridine-3-carbonitrile ; 
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6- (4-broinophenyl) -2-methoxir-5- [4- 

(methylsulf onyl ) phenyl] pyridine-3-carbonitrile; 
6- (2-chlorophenyl) -2-ineth0JQr-5- 14- 

(methylsul f ony 1 ) phenyl J pyridine-3 -carboni t ri le ; 
5 6- ( 4-ethylphenyl ) -2-metho3v-5- [4- 

(methy Isul f onyl ) phenyl 1 pyridine-3 -carboni tri le ; 
6 - ( 4 -butylpheny 1 ) -2 -methoxy- 5 - ( 4 - 

(methylsulf onyl ) phenyl] pyridine-3 -carbonitrile; 
6- [4- (difluoromethyl) phenyl] -2 -methoxy- 5- 14- 
10 (methylsulf onyl) phenyl] pyridine-3 -carbonitrile; 

6- (4-butoxyphenyl) -2-metho3<y-5- 14- 
... ........ --(^-t^vTsurfdnyrrph^e^^ pyridilW=3-carbonitrile; 

2-methoxy-5- 14- (methylsulfonyl) phenyl] -6- 14- 

(methylthio) phenyl] pyridine-3 -carbonitrile; 
15 6- (4-inethoxy-3 , 5-dichlorophenyl) -2-inethoJV-5- [4- 

(methylsulf onyl ) phenyl 1 pyridine-3 -carbonitrile ; 
2-inethoxy-6- (4-inethyl-3 . 5-dif luorophenyl) -5- [4- 

(methylsulfonyl ) phenyl ] pyridine-3 -carbonitrile ; 
6- (2 , 4-dichlorophenyl) -2 -methoxy- 5- [4- 
20 (raethylsulfonyl)phenyl]pyridine-3-carbonitrile; 

6- (3, 4-dichlorophenyl) -2 -methoxy-5- (4- 

(methylsulf onyl ) phenyl ] pyridine-3 -carbonitrile ; 
2-methoxy-5- [4- (roethylsulfonyl)phenyl] -6- t4- 

( trifluoromethyl ) phenyl ] pyridine-3-carbonitrile ; 
25 6-(3.4-dimethylphenyl)-2-methoxy-5-(4- 

(methy Isulfoiyl ) phenyl ] pyridine-3 -carbonitrile ; 
6- (3 . 5-dimethyl-4-methoxyphenyl) -2-methoxy-5- [4- 

(methylsulf onyl ) phenyl ] pyridine-3 -carbonitrile ; 
4- [5-cyano-6-methoxy-2- (4-methylphenyl) -3- 
30 pyridine] benzenesulfonamide; 

4- [2- (3-chlorophenyl) -5-cyano-6-inethoxy-3- 

pyridine] benzenesulfonamide ; 
4- t5-cyano-2- (3 . 4-inethylenedioxyphenyl) -6-methoxy-3- 

pyridine] benzenesulfonamide ; 
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4 - [ 5 -cyano-2 - ( 4 -methoxypheny 1 ) - 6 -methoxy-3 - 

pyridine] benzenesulf onamide; 
4 - [5-cyano-2 - (3-f luorophenyl) -e-methoxy-S- 
pyr idine ] benzenesul f onamide ; 
5 4- [5-cyano-2- (4-f luoropheivl) -6-inetho3Q^-3- 
pyridine] benzenesulf onamide ; 
4- [5-cyano-2- (4-methoxy-3-f luorophenyl) -6-methoxy-3- 

pyridine] benzenesulf onamide; 
4- [5-cyano-6-meth03cy-2-phenyl-3- 
1 0 pyridine ] benzenesul f onamide ; 

4- [5-cyano-6-m€thoJV-2- [4- (trifluorometliyl) phenyl] -3- 

pyridine] benzenesul fonamide^^ 

4- [2- (4-bromoplienyl) -5-cyano-6-methoxy-3- 
pyridine] benzenesulf onamide; 
15 4 - [2 - (2-chlorophenyl) -5-cyano-6-metho3Qr-3-^ 
pyridine ] l^enzenesul f onamide ; 
4- [5-cyano-2- (4-ethylphenyl) -6-methoo(y-3- 

pyridine ] benzenesul f onamide ; 
4- [2- (4-butylphenyl) -5-cyano-6-metho3cy-3- 
20 pyridine] benzenesulf onamide; 

4- t5-cyano-2- [4- (difluorometlyl) phenyl] -6-methoxy-3- 

pyridine] benzenesulf onamide; 
4- [2- (4-butoxyphenyl) -5-cyano-6-metho3y-3- 
pyridine ] benzenesulf onamide ; 
25 4- [5-cyano-2- [4- (methylthio) phenyl] -6-roethoxy-3- 
pyridine] benzenesul f onamide; 
4- [5-cyano-2- {4-methoKy-3, 5-dichloro-phenyl) -6-methoxy-3- 

pyridine] benzenesulf onamide; 
4- [5-cyano-2- (4-methyl-3,5-dif luoropheiyl) -6-metho3Qr-3- 
3 0 pyridine ] benzenesul f onamide ; 

4- [5-cyano-2- (2, 4-dichlorophenyl) -6-methoxy-3- 

pyridine] benzenesulf onamide ; 
4- [5-cyano-2- (3, 4-dicliloropheivl) -6-methoxy-3- 
pyridine] benzenesulf onamide ; 
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4- [5-cyano-6-methoxy-2- 14- (trif luorcanethyi) Phenyl 1 -3- 

pyr idine 1 benzenesul f onamide ; 
4- [5-cyano-2- (3, 4-dimethylphenyl) -6-methoJV-3- 
pyridinejbenzenesulfonamide; . 
5 4- l5-cyano-2- (3, 5 -dimethyl -4-inethoxyphenyl) -6-methoxy-3- 
pyridine) benzenesulf onamide ; 
6- (4-f luorophenyl) -2-methoxy-5- (4- 

(methylsulfonyl) phenyl) pyridine-3 -carbonitrile ; 

2-broino-6- (4-f luorophenyl) -5- {4- 
10 (inethylsulfonyl)phenyl)pyridine-3-carbonitrile; 

6- (4-f luorophenyl) -5- (4- (methylsulfonyl) phenyl) -2- 
— -— phenylpyridine-^^ ' ' ~ " . 

2-chloro-6- {4-f luorophenyl) -5- [4- 

(methylsul f onyl ) phenyl ] pyridine ; 
15 2 -methyl thio-6- [4- (metlylthio) phenyl] -5- [4- 
(methylsul f onyl ) phenyl 1 pyridine ; 
2-azido-6- (4-f luorophenyl) -5- 14- 

(methylsulf onyl ) phenyl] pyridine ; 
2-chloro-6- (4-f luorophenyl) -5- [4- 
20 (niethylsulfonyl)phenyl]pyridine-3-carbonitfile; 

6- (4-f luorophenyl ) -5- [4- (methylsulfonyl) phenyl] -2- 

propoxypyridine-3 -carbonitrile J 
2-methoxy-6- (4-meth03VPlienyl) -5- [4- 

(metlrylsulf ony 1 ) phenyl 1 pyridine-3 -carbonitrile ; 
25 2- (dimethylamino) -6- (4-f luorophenyl) -5-14- 

(methylsulf onyl ) phenyl ] pyridine-3 -carbonitrile ; 
6- (4-f luorophenyl) -5- 14- (methylsulfonyl) phenyl] -2- 

(methyl thio ) pyridine-3 -carbonitrile ; 
2-butoxy-6- (4-f luorophenyl) -5- [4- (methylsulfonyl) 
30 phenyl] pyridine-3 -carbonitrile; 

6- (4-f luorophenyl) -5- [4- (methylsulfonyl) phenyl] -2- 

(pheny Imethoxy ) pyridine-3 -carbonitrile ; 
6- (4-f luorophenyl) -2- (methylamino) -5- [4- 

(methylsulf onyl ) phenyl] pyridine-3 -carbonitrile; 
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6-(4-fluoropheiiyl)-5-[4-(inethylsulfonyl)phenyl]-2-[(2- ' 

propenyl)oxy]pyridine-3-carbonitrile; 
6- (4-fluorophenyl) -2-he3Qrloxy-5- [4- 

(methylsulfonyl ) phenyl ] pyridine-3 -carbonitrile ; 
5 6- (4-f luorophenyl ) -5- [4- (methylsulf onyl ) phenyl] -2- 

pentojQrpyridine-3 -carbonitrile ; 
2-chloro-6- (4-f luorophenyl) -5- (4- 

(methylsulf onyl ) phenyl ) pyridine-3 -carbonitrile ; 
2 -chloro-6- (4-f luorophenyl) -5- (4-' 

10 <™ethylsulf onyl) phenyl) -3 -pyridinecarboxamide; and 

6- (4-f luorophenyl) -5- (4- (methylsulfonyl) phenyl) -3- 
pyridinecarboni trile . 

7. Ccai5)ound of Claim 3 which is 6- {4-f luorophenyl) -2- 
15 methoxy-B- (4- (metlylsulf onyl ) phenyl ) pyridine-3 - 

carbonitrile, or a pharmaceutically-acceptable salt 
thereof . 



20 



(II) 



wherein Ri is selected from hydrido, halo, alkoxy, 
haloalkojqr/ aryl, alkylthio, alkylamino, aralkoacy. azido 
25 and alkei^rioxy; 

wherein r2 is selected from hydrido, cyano, 
hydrojcyalkyl, haloal)«yl/ aminoalkyl, alkylaminoalkyl , 
alkylcarboiylojcyalkyl, aminocarbonyl and 
allcylcarbonylaminoal)^l ; and 
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wherein r5 and are one or niore radicals 
independently selected from halo, all^lsulfonyl, 
aminosulfonyl, alko3<y and alkylthio; 

provided one of r5 and R« is substituted with 
alkylsulfonyl, aminosulfonyl, or haloalkylsulfonyl; 

or a pharxnaceutically-acceptable salt thereof. 

9. Conpound of Claim 8 wherein Ri is selected from 
hydrido, halo, lower alkoxy, lower haloalkoxy, aryl 
selected from phenyl, naphthyl and biphenyl, lower 
alkylthio, lower alkylamino, lower aralkoxy, azido and 

" lower^micervlW; is selected from hydridior " 

cyano, lower hydroj^all^l . lower haloalkyl, lower 
andnoallorl/ lower alkylcarbonylo^vallvl. aminocarbonyl 
and lower alkylcarbonylaminoalkyl ; and wherein rS and R« 
are one or more radicals independently selected from 
halo, lower alkylsulfonyl, aminosulfonyl, lower alko3<y 
and lower alkylthio; or a pharmaceutically-acceptable 
salt thereof. 

10. A pharmaceutical composition comprising a 
therapeutically-effective amount of a compound, said 
con5>ound selected frcan a family of compounds of Claim 1; 
or a pharmaceutically-acceptable salt thereof. 

11. A pharmaceutical composition comprising a 
therapeutically-effective amount of a compound, said 
confound selected from a family of compounds of Claim 2; 
or a pharmaceutically-acceptable salt thereof. 

12. A pharmaceutical composition comprising a 
therapeutically-effective amount of a compound, said 
compouhd selected from a family of compounds of Claim 3; 
or a pharmaceutically-acceptable salt thereof. 
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13. A phaartnaceutical coitposition comprising a 
therapeutically-effective amount of a conpound, said 
compound selected from a family of compounds of Claim 4; 
or a pharmaceutically-acceptable salt thereof. 

14. A pharmaceutical composition comprising a 
therapeutically-effective amount of a confound, said 
compoiind selected from a family of compounds of Claim 5; 
or a pharmaceutically-acceptable salt thereof. 

15. A pharmaceutical composition coirprising a 
therapeutically-effective amount of a conpound, said 
compound selected from a family of compounds of Claim 6; 
or a pharmaceutically-acceptable salt thereof. 

16. A pharmaceutical ccanposition comprising a 
therapeutically-effective amount of a conqpound, said 
compound selected from a family of compounds of Claim 7; 
or a pharmaceutical ly-acceptable salt thereof. 

17 . A pharmaceutical composition conqprising a 
therapeutically-effective amount of a coitqpound, said 
coxnpound selected from a family of compounds of Claim 68 ; 
or a pharmaceutically-acceptable salt thereof. 

18. A pharmaceutical coiiposition comprising a 
therapeutically-effective amoiint of a conpoundr said 
coxipound selected from a family of compotinds of Claim 9; 
or a pharmaceutically-acceptable salt thereof. 

19. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said method 
comprising treating the subject having or susceptible to 
said disorder with a therapeutically-effective amount of a 
compound of Claim 1; or a pharmaceutically-acceptable salt 
thereof . 
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20. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said method 
comprising treating the subject having or susceptible to 
said disorder with a therapeutically-ef fective amount of a 

5 compound of Claim 2; or a pharmaceutically-acceptable salt 
thereof . 

21. A method of treating inf lairanation or an 
inflammation-associated disorder in a subject, said method 

10 comprising treating the subject having or susceptible to 
said disorder with a therapeutically-effective amount of a 
compound of Claim 3; or~a- pharmaceutically-acceptable. salt 

thereof . 



15 



22. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said method 
comprising treating the subject having or susceptible to 
said disorder with a therapeutically-effective amount of a 
compound of Claim 4; or a pharmaceutically-acceptable salt 

20 thereof. 

23 . A method of treating inflammation or an 
inflammation-associated disorder in a subject, said method 
coi.5>rising treating the subject having or susceptible to 
said disorder with a therapeutically-effective amount of a 
compound of Claim 5; or a- pharmaceutically-acceptable salt 
thereof . 

24. A method of treating inflammation or an 

30 inflammation-associated disorder in a subject, said method 
comprising treating the subject having or susceptible to 
said disorder with a therapeutically-effective amount of a 
compound of Claim 6; or a pharmaceutically-acceptable salt 
thereof . 

35 



25 
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25. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said method 
comprising treating the subject having or susceptible to 
said disorder with a therapeutically-ef fective amount of a 
conpound of Claim 7; or a pharmaceutically-acceptable salt 
thereof. 

26. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said method 
comprising treating the subject having or susceptible to 
said disorder with a therapeutically-ef fective amount of a 
compound of Claim 8; or a pharmaceutically-acceptable salt 
thereof. " ~ * " 

27. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said method 
comprising treating the subject having or susceptible to 
said disorder with a therapeutically-ef fective amount of a 
compound of Claim 9; or a pharmaceutically-acceptable salt 
thereof • ^ 

28. The method of Claim 19 for use in treatment of 
inflammation. 

29. The method of Claim 19 for use in treatment of an 
inflammation-associated disorder. 

30. The method of Claim 29 wherein the inflammation- 
associated disorder is arthritis. 

31. The method of Claim 29 wherein the inflaitwiat ion- 
associated disorder is pain. 

32. The method of Claim 29 wherein the inflammation- 
associated disorder is fever. 
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